lllinois Department of Transportation

Memorandum

To; Diane O’'Keefe Attn: T. Sancken

From: Ralph E. Anderson By: Todd E. Ahrens _
Subject: Hydraulic Report ’/mfff{ fM
Date: March 5, 2004 "

FAP 627 (IL 71) P-93-047-02

Section 177-2 SN 050-0030 (E)

La Salle County
FAP 627 (IL 71) over Unnamed Stream

Reply is made to your request of April 30, 2003 in which you submitted the
Hydraulic Reoort for the above location.

We have completed our hydraulic review and have attached copies of the
approved wa'erway information table and our review notes for the proposed
bridge. The proposed bridge crossing lies within the floodplains of a Public
Body of Water, the lllinois River; therefore the project will require an Illinois
Department of Natural Resources Part 3704 Permit.

The proposed structure neither satisfies our policy's 2-ft. minimum clearance
criteria nor our policy’s 3-ft minimum freeboard criteria. A waiver of policy will
be required that documents the necessity for the non-compliance. The
proposed structure’s geometry is subject to refinement in the TSL stage.

If there are any questions, please contact Paul S. Kmett at (217) 782-9253.
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FAP 627 (IL 71)
La Salle County
S.N. 050-0030 (E)
March 5, 2004

IL 71 over Unnamed Stream PSK Page 1 of 2

It is proposed that the existing IL 71 be removed and replaced by a 2-span, open
abutment bridge about 32 ft long (Bk to Bk). The existing structure is a 2-span, closed
abutment bridge about 62 ft long (Bk to Bk). The low beam elevation will be raised
approximately 2 inches to raise the existing grade slightly and allow for future overlays
of the approach roadway. Since there is no freeboard at the structure, a variance is
recommended because the existing roadway is located within the Illinois River
floodways, is very level with good site distance, and there are no accounts of
maintenance problems caused by flooding at the site. The Illinois River runs adjacent to
IL 71 and is classified as a Public Body of Water; thus, the proposed construction will
require a Part 3704 Permit. A waiver of policy is also required for neither meeting the 2 ft
clearance policy nor the 3 ft freeboard policy.

The structure is skewed 30° and is in good alignment with the channel. However, since
the channel was realignad during the construction of the existing bridge, the east span of
the bridge has silted in and the main channel now runs through the west span of the
bridge. The proposed btridge will be shifted slightly west and will employ a 30° skew
angle. This can be seen on the attached existing and proposed elevation view sheet.

Realistically, the east side of the channel will not be excavated as shown in the proposed
plans. Rather, the east abutment will be “toed™ into the existing ground line. I outlined the
new proposed opening on the attached existing and proposed elevation view sheet. This
obviously decreases the proposed opening area (compared to original proposed opening),
but it is still greater than the existing opening area. I altered the HEC-RAS data to
account for the change in my model.

I only made a few other changes to the consultant’s HEC-RAS model. I added cross
sections through interpolation and adjusted/slightly increased the channel Manning’s n
values in the model. I utilized the consultants flow rates, which were computed from the
USGS regression equations and [ also made use of the consultant’s reach boundary
conditions which were taken from the FEMA FIS model and from survey data. A Qg
tailwater (elevation 464.7 ft) from the Illinois River was used as the starting water surface
for the analysis. I also included a WIT which corresponds to a no tailwater effect from
the Illinois River.

My HEC-RAS model resulted in slightly higher natural HWE’s due to the changes I
made to the model and 1o the design of the opening. My existing waterway openings were
equivalent to those calculated by the consultant. My overtopping frequency, 30 yr, was
slightly lesser than the consultants, 35 yr. It appears deceiving on the consultant’s WIT
because the low grade elevation is at 465.8 ft and the overtopping elevation is at 466.6 ft.
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This is because the low grade point is about 600 ft west of the subject crossing and is
actually within the floodways of an adjacent stream. The consultant used a slightly higher
elevation (taken at a point closer to the bridge crossing) as the determiner for overtopping
frequency. I used an elevation which corresponds to the subject stream, 466.6 ft, as the
low grade elevation. The only recorded overtopping event was in 1989 or 1990 when
there was 10 to 12 inches of water on the roadway. This corresponds to an elevation of
about 466.8 ft.

Upstream of the crossing (approximately 500 ft) there is a farmhouse with a low floor
elevation of 470.7 ft and water well at elevation 468.0 ft. With a Q¢ tailwater on the
Illinois River, the Qso9 backwater elevation around the vicinity of the house is about
468.1 ft. The house is safe but the flood water is slightly encroaching upon the water
well.

The computed contraction scour for the proposed structure is negligible. The computed
pier scour for the proposed structure is 4 ft, 5 ft, and 5 ft for the 50-year, 100-year, and
500-year events respectively. The average velocity for the 50-year frequency is 5.6 ft/s.

As mentioned earlier, this bridge will require a Part 3704 Permit since the structure lies in
the Illinois River floocplain. The proposed structure neither meets our policy’s 2-ft
minimum clearance criteria nor our 3-ft minimum freeboard criteria and will require a
waiver of policy that verifies the need for the incongruity.

The estimated water surface elevation is 462.8 ft and was estimated from a picture out of
the HR.

Please note that this sitz would make a good 3-side bridge location due to the fact that
there is rock near the surface.

The proposed bridge geometry is subject to modification in the TSL stage of the project.



Hydraulic Procedure Summary

Route: FAPP 627 (IL 71) S.N.: 050-0030 (exist.)

Section: 177-2 S.N.

County: La Salle Waterway: Stream

Date: 03/05/2004 By: PSK
Hydrology/Discharges

- Consultant - District
Units USED Units
Drainage Area Sqg. Mi <=( )= =(x)=> 7.0 Sqg. Mi
Slope ft./mi. <=( )= =(x)=> 39.1 ft./mi.
4:( ): :( ):b
Method <=( )= =(x)=> USGS Reg. Eq.
<=()==()=>

Q10 CFS <=( )= =(x)=> 1370 CFS
Q50 CFS <=( )= =(x)=> 2110 CFS
Q100 CFS <=( )= =(x)=> 2420 CFS
Qot 1830 CFS <=(x)= =( )=> 1935 CFS
Q500 CFS <=( )= =(x)=> 3160 CFS
Comments:
High Water Elevaticns
Method <=( )= =(x)=> HEC-RAS
Cross Sections <=( )= =(x)== Surveyed/USGS Quad. Map
Overbank 'n’ <=( )= =(x)=> 0.05-0.08
Channel 'n’ 0.04 <=(x)==()=> 0.035

Slope/Elevation
Source of Slope

<=()==()=>
42( ): :( ):>

Comments: Q. tailwater of lllinois River used as downstream starting watersurface
Backwater

Skew <=( )= =(x)=> 30°

Overflows <=l F=={)=>

Method <=( )= =(x)=> HEC-RAS

Datum:

Scope of Work:

IDNR Permit Type Required:

IDOT Policies:

EWSE:

Removal and Replacement

Individual - Part 3704 Permit
2'  Min. Vert. Clearance: Does Not Meet
3'  Min. Freeboard: Does Not Meet




WATERWAY INFORMATION TABLE*

Route: FAP 627 (IL 71) S.N.: 050-0030 (exist.)
Section:  177-2 S.N.:
County: La Salle Waterway: Stream
Date: 03/05/04 By: PSK
Exist. Low Grade Elevation: 466.6 ft. @ Sta. 98+ 00
[ p—— g— = mi< Dran | aus Meada Clacimbiae: Ane o £ T i NOo . NN 1
wianiiaye rmica — LA AR LUYY DI OUS eV auvig, UL . \gé wia. ("L LR VAV
Freq. Q Opening - ft? Nat. Head - ft. ~ Headwater Elev.
Yr. ft'ls Exist. Prop. HW.E. Exist. Prop. Exist. Prop.
10 1370 257 329 465.5 0.6 0.4 466.1 465.9
Design 50 2110 257 329 466.2 0.9 0.7 467.1 466.9
Base 100 2420 257 329 466.5 0.6 0.5 467.1 467.0
Overtopeyist 20 1690 257 329 465.8 0.8 466.6
Overtoppyop 30 1830 257 329 465.9 0.7 466.6
10 Year Velocity through Existing Bridge = 5.3 fps 10 Year Velocity through Proposed ﬁridge - 4.2 fps

ALL-TIME HW.E. & DATE: 466.8 ftin 1989 or 1990
SCOPE OF WORK: Removal and Replacement

Datum:
|PROPOSED STRUCTURE | EXISTING STRUCTURE ]
TYPE: Spill-Thru TYPE: Closed
LENGTH: 82-11" Bk. to Bk. Abut's LENGTH: 61'-8" Bk. to Bk. Abut's
SPANS: 2 SPANS: 2
L. BEAM: 464.9 L. BEAM: 464.7
SKEW: 30.0° SKEW: 30.0°

* Q10 lllinois River tailwater used as starting water surface elevation

NOTE: PROPOSED STRUCTURE DETAILS ARE PRELIMINARY; SUBJECT TO REFINEMENT IN TSL STAGE.




WATERWAY INFORMATION TABLE*

ALL-TIME H.W.E. & DATE:
SCOPE OF WORK:

Datum:

* No tailwater effects used

466.8 ftin 1989 or 1990
Removal and Replacement

[PROPOSED STRUCTURE |

TYPE:
LENGTH:
SPANS:
L. BEAM:
SKEW:

Open Abutment

82'-11" Bk. to Bk. Abut's

2
464.9
30.0°

fps

Route: FAP 627 (IL71) S.N. 050-0030 (exist.)
Section:  177-2 S.N.
County: La Salle Waterway: Stream
Date: 03/05/04 By: PSK
Exist. Low Grade Elevation: 466.6 ft. @ Sta. 98+ 00
IDraiage Alca - 7.0___mr_ Prop. Low Grade Elevation: 4666 #. @Sta. 098+00 1}
Freq. Q Opening - ft? Nat. Head - ft. Headwater Elev.
Yr. ft*/s Exist. Prop. H.W.E. Exist. Prop. Exist. Prop.
10 1370 257 329 465.1 0.6 0.4 465.7 465.5
Design 50 2110 257 329 466.1 1.0 0.9 4671 467.0
Base 100 2420 257 329 466.4 0.9 0.8 467.3 467.2
Overtopeyist 30 1830 257 329 465.7 0.9 466.6
Overtoperop 35 1935 257 329 465.8 0.8 466.6
10 Year Velocity through Eiisting Bridge = 83 fps 10 Year Velocity through 5r_oposed Bridge = 42

IEXISTING STRUCTURE

TYPE:
LENGTH:
SPANS:
L. BEAM:
SKEW:

Closed Abutment
61'-8" Bk. to Bk. Abut's

2
464.7
30.0°

NOTE: PROPOSED STRUCTURE DETAILS ARE PRELIMINARY; SUBJECT TO REFINEMENT IN TSL STAGE.




TO: FILE
FROM: Paul S. Kmett

SUBJECT: IL 71 over Unnamed Stream \ Illinois River Public Water Identification

DATE: March 5, 2004

Note to Planner:

This location involves a Public Water as defined by the Department of Natural Resources and
requires a “Public Water” identification in the Title Block of the project plans. The following
General Note needs to be included on the final design plans:

“The contractor shall obtain a construction permit from the lllinois Department of Natural
Resources (IDNR), Office of Water Resources for any temporary construction activity
placed in the water except cofferdams. This shall include the placement of material for
run-arounds, causeways, etc. Any permit application by the contractor should refer to the
IDNR permit number which was issued for the permanent construction.”
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lllinois Department of Transportation

Bureau of Bridges and Structures

Bridge Waterway Opening

Waterway: Stream (Existing)

Route IL 71
Section U-BR

County La Salle
Structure Number 050-0030

Pier Information (Average Low Beam = 464.74 ft)

Pier 1

Pie- Width

Bottom Elev.

Area(L.B.)

3.00 ft

460.70 ft

Pier Width at Right Angle to Stream

12.12 fi2

_ Sheet  of
Computed PSK Date 3/3/04
Checked

Waterway Opening (Skew of Opening = 30° Cross Section Assumed Parallel to Structure)

Date

Frequency HVW/E. Gross Net Net Net Under L.B.
10 Year 465.37 ft 266.11 ft? 254.0 ft* 23.6 m? 254.0 ft?
50 Year 466.03 ft 266.11 ft? 254.0 ft* 23.6m? 254.0 ft?
100 Year 466.31 ft 266.11 ft? 254.0 ft? 23.6 m? 254.0 ft?
Over Topping 465.87 ft 266.11 ft? 254.0 ft* 23.6 m* 254.0 ft?
500 Year 467 ft 266.11 ft* 254.0 ft* 23.6 m? 254.0 ft*
100 Year
Ground Dist. from Dep. Below Dep. Below Area Under Area Under
Pt. L.B. HW.E Station Elev. LastPt Low Beam HW.E. LowBeam HWZE. Area
1 464.74 466.31 990.00 464.74 0.00 0.00 0.00 * 0.00 0.00 0.00
2 464.74 466.31 990.00 457.20 0.00 7.54 7.54* 0.00 0.00 0.00
3 464.74 466.31 995.00 458.10 5.00 6.64 6.64 * 35.45 35.45 35.45
4 464.74 466.31 1000.00 458.30 5.00 6.44 6.44 * 32.70 32.70 32.70
5 464.74 466.31 1005.00 45850 5.00 6.24 6.24 * 31.70 31.70 31.70
6 464.74 466.31 1010.00 458.70 5.00 6.04 6.04 * 30.70 30.70 30.70
7 464.74 466.31 1017.00 45940 7.00 5.34 5.34* 39.83 39.83 39.83
8 464.74 466.31 1017.00 460.700.00 4.04 4.04* 0.00. 0.00 0.00
9 464.74 466.31 1020.00 460.70 3.00 4.04 4.04 * 12.12 12.12 12.12
10 464.74 466.31 1025.00 46060 5.00 4.14 414 * 20.45 20.45 20.45
11 464.74 466.31 1030.00 460.50 5.00 4.24 4.24 20.95 20.95 20.95
12 464.74--466.31-1035.00 - 460-30— 5.00 - ~4.44 444~ 24-70——21-70 21.70
13 464.74 466.31 1038.00 460.10  3.00 4.64 464~ 13.62 13.62 13.62
14 464.74 466.31 1047.00 458.70 9.00 6.04 6.04 * 48.06 48.06 48.06
464.74 466.31 1047.00 464.74 0.00 0.00 0.00 * 0.00 0.00 0.00

15

* Low Beam Governs

466.31



Sheet of
Computed PSK Date 3/5/04
~ Checked Date

Route IL 71

Section U-BR

County LaSalle
Structure Number 050-0030

lllinois Department of Transportation

Bureau of Bridges and Structures

Bridge Waterway Opening
Waterway: Stream (Proposed)

Pier Information (Average Low Beam = 464.9 ft)

Pier Width Bottom Elev. Area(L.B.)
Pier 1 3.00 ft 458.00 ft 20.70 ft2

Pier Width at Right Ancle to Stream

Waterway Opening (Skew of Opening = 30° Cross Section Assumed Parallel to Structure)

Frequency HWE. Gross Net Net Net Under L.B.
10 Year 465.37 ft 349.56 ft? 328.9 ft2 306 m? 328.9 ft?
50 Year 466.03 ft 349.56 ft? 328.9 ft2 30.6 m? 328.9 ft?
100 Year 466.31 ft 349.56 ft? 328.9 ft? 30.6 m? 328.9 ft?
Over Topping 465.37 ft 349.56 ft? 328.9 ft? 30.6 m? 328.9 ft*
500 Year 467 it 349.56 ft? 328.9 ft? 306 m? 328.9 ft*
100 Year
Ground Dist. from Dep. Below Dep. Below Area Under Area Under
Pt. L.B. HW.E Station Elev. LastPt. Low Beam HW.E. LowBeam HW.E. Area
1 464.90 466.31 98260 46490 0.00 0.00 0.00 * 0.00 0.00 0.00
2 464.90 466.31 98260 46350 0.00 1.40 140 * 0.00 0.00 0.00
3 464.90 466.31 99527 458.00 12.67 6.90 6.90 * 52.58 52.58 52.58
4 464.90 466.31 102265 458.00 27.38 6.90 6.90 * 188.92 188.92 188.92
5 464.90 466.31 1022.65 460.70 0.00 4.20 420" 0.00 0.00 0.00
6 464.90 466.31 1025.00 46060 2.36 4.30 430~ 10.03 10.03 10.03
7 464.90 466.31 1030.00 46050 5.00 4.40 440* 21.75 21.75 21.75
8 46490 466.31 1035.00 460.30  5.00 460 460" 22.50 22.50 22.50 4o 34
9 464.90 466.31 1038.00 460.10 3.00 4.80 480~ 14.10 14.10 1410
10 464.90 466.31 1049.79 45950 11.79 5.40 540* 60.13 60.13 60.13
11 464.90 466.31 1059.68 463.50 9.89 1.40 1.40* 33.63 33.63 33.63
12 464.90 466.31 1059.68 - 464.90 0.00 —0:00 0:00*— 0.00 ~0.00 0.00

* Low Beam Governs



Manning's "n" Ratio; Contracted/APPR (/)

Contraction Scour

Stream: [Stream PROPOSED STRUCTURE
Route \ County: |IL 71 /La Salle
S.N. :[050-0030 (Exist.) Qs Qua | Qsw
Flow Depth @ APPR (y)) ft 8 8 8
Channel Width @ APPR (W)) ft 27 27 27
Channel Width @ BRIDG (W) fi 67 67 67
Contracted Channel Flow @ BRIDG (Q,) cfs| 1383 1726 1247
Main Channel Flow @ APPR (Q) cfs| 947 1073 1015
Vratio; ShearV/FallV 2.5 2.5 2.5

n2

k; = 0.69 0.69 0.69
k, = 0.37 0.37 0.37
Yo =

Depth of Contraction Scour, y,.ouy =

{ft} {ft} {ft}
6
i k| fiy
_ O, " W, 1, - _
Va =W o y(.\'cow ) Y yo
QI W2 nl
Vratio; V./o k; k, Mode of Bed Material Transport

<0.50 0.59 | 0.066 Mostly contact bed material discharge
0.50t0 2.0 0.64 | 0.21 Some suspended bed material discharge
>2.0 0.69 | 0.37 | Mostly suspended bed material discharge

V. = Shear velocity (ShearV) in upstream section, (fps)
o = Median fall velocity (FallV) of bed material
based on the D5, (fps)
¢ = Acceleration of gravity, (32.2 ﬁ:z’sz)
Sy = Slope of energy grade line of main channel, (ft/ft)

i
V. = (g,VlSl)z_

D5, = median diameter of the bed material, (ft)

assumptions \ directigns:
* y,=¥:1 (¥, = existing depth at bridge section before scour)

* Typically Manning's ""n" ratio = 1.0 and the channel width ratio = 1.0

* To be conservative, V ./ can be assumed to be 2.5

Based on HEC-18; Evaluating Scour at Bridges
1995 3rd Edition
Page 9, Eq. 1 (Live bed scour)



Pier Scour

PROPOSED STRUCTURE
Stream: |Strearn
Route \ County: |IL 71/ La Salle
S.N.: ]050-0030 Qs Q100 Qsg
Attack angle of flow (theta)  deg. 0 0 0
Length of pier (L) ft 47 47 47
Width of pier (a) ft 2.5 2.5 2.5
Average Velocity (V) fps 3.6 3.8 4.7
Depth of flow at pier (y;) ft 9
Pier type code (1 thru 5)

(maximum = 12) L/a= 12 12

Depth of Pier Scour, y, =

{ft} {ft} {ft}
L
03 g = T
s — 0 0K KK K,|2| R0 (231)2
d d

assumptions \ directions: The correction factor for pier nose shape is taken from

* Table 2. However, for an attack angle > 5 degrees, K, is equal to
unity. In that case, use pier type code 2.

* K, is computed with the formula located below Table 3.

* K, is set at 1.1, which represents the absence of dunes or a dune
bed configuration with crest heights under 10 feet. (See Table 1
& HEC-18) Adjust this accordingly for dune heights > 10 feet.

* K, is computed using Table 4 and the equations below Table 4.

NOTE: This spreadsheet computes pier scour under the assumption the footing or pile cap is not
exposed by some combination of contraction scour, long-term degradation or stream migration.
If that is not the case, then scour due to the footing or pile cap may control. See Chapter 6 of HEC-18.

Based on HEC-18: Evaluating Scour at Bridges
2001 4th Edition
Page 6.4, Eq. 6.3
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ILLINOIS DEPARTMENT OF TRANSPORTATION

HYDRAULIC REPORT I

ROUTE: FAP 627 (IL 71)
SECTION:
COUNTY: LASALLE
EXIST. S.N.: 050-0030

PROP. S.N.: NOT ASSIGNED
CONTRACT NO.: NOT ASSIGNED
CATALOG NO.: NOT ASSIGNED
JOB NO.: NOT ASSIGNED

LOCATION: ILLINOIS ROUTE 71
OVER STREAM

Prepared By

WirLerr, HOFMANN & ASSOCIATES, INC.

Consulting Engineers
809 East 2nd Street, Dixon, Illinois 61021-0367
Phone: 815/284-3381 Fax: 815/284-3385
E-mail: wha@essexl.com
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Hydraulic Report
Illinois Route 71 over
Intermittent Stream
LaSalle County, Illinois
IDOT District 3

NARRATIVE

Project Description

This project consists of the replacement of SN 050-0030 carrying IL 71 (FAP 627) over Intermittent
Stream 5.9 miles east of IL. Route 178 in LaSalle County, IL.

The purpose of this report is to aralyze the present hydraulic conditions and compare the natural condition
with the existing and proposed condition.

Description of Existing Structure and Floodplain

The existing structure is a 2-span precast prestressed concrete deck beam structure, on a reinforced
concrete pier and closed concrete abutments, all on spread footings set in rock. The structure is skewed
30° right ahead.

The total length of the bridge is 61°-8” back-back of abutments, along the centerline of the roadway and
53°-5” back-back of abutments ai right angles to the stream. The out-out deck width is 46”-6”.

The channel parallels the roadway downstream of the structure and the south downstream overbank is
covered with light timber before intersecting the roadway. The north overbank downstream of the
structure is timber covered. The upstream overbank areas are cultivated. The upstream channel is
consistent and well aligned to the structure, except the stream flows along the face of the west abutment.
No channel modifications are necded in the proposed structure.

There is a confluence with the Illinois River approximately 3000 feet downstream.

There are no sensitive flood receptors at this time.

Special Conditions of Project

There are no special conditions for this project.

Historical Observations

Illinois Department of Transportation District 3 records indicate that there was approximately 10” to 127
of water over the roadway in 1989 or 1990. This corresponds to an elevation of approximately 466.6 to
466.8.

Hydraulic Methodology

Discharges were calculated using USGS Equations as described in the Drainage Manual. The drainage
area (A) was taken from a delineated drainage area on USGS quad maps (see exhibit 1). The slope (S)
was calculated from the 10%-857% streambed slope taken from the drainage area map, and the intensity (I)
and regional factor RF were taken from the charts in the Drainage Manual.

The cross sections were modelec from survey data with a few exceptions. First, the 100’ downstream and
all three upstream sections were extended based on scaled distances from the quad map due to the fact that
the final surveyed elevations were below the calculated water surface elevations. Second the cross



sections immediately upstream and downstream of the bridge were copied from the 100’ upstream and
100’ downstream cross sections, respectively, and modified accordingly based on the bridge opening
survey. Finally, cross sections were interpolated between the 100 and 500" downstream and 500’ and
1000 upstream sections, using the HEC-RAS program, to reduce conveyance problems between the
sections.

Manning’s “n” values were determined from visual inspection of the stream.

Summary of Hydraulic Analysis

Three models were developed using the HEC-RAS water surface-modeling program. The first model
computed the natural water surface profiles of the stream. The second model added the roadway
embankment and existing bridge opening to show existing conditions. The third model shows the
proposed conditions based on th proposed embankment and bridge opening.

The effects of the Illinois River {looding on this structure were investigated by determining if the starting
water surface elevations for any of the three models would be influenced by flood elevations at confluence
of the intermittent stream and the Illinois River. The Flood Insurance Study water surface profiles for
LaSalle County show the Illinois River at the confluence of the stream has a 10-year flood elevation of
approximately 464.7 and a 100-vear flood elevation of approximately 468.7. These elevations are higher
than the starting water surface elevations for all investigated flows at the downstream cross section
calculated by the slope-conveyance method in the HEC-RAS program, therefore the 10-year flood
elevation for the Illinois River was used in all three models for all flows.

The existing structure was found to overtop at approximately the 20-year flow.

Proposed Structure Analysis

The replacement structure was sized to increase the waterway opening and increase the return period of the
overtopping flow. The proposed channel bottom is 44°-9” at right angles to the stream with 2:1 side
slopes to existing ground. The proposed bridge will be shifted five feet west of the existing structure and
then checked for clearance of the existing footings in the detailed design. The proposed structure was
found to overtop at approximately the 35-year flow.

The proposed structure is a 2-span reinforced concrete slab bridge on pile bent spill-thru abutments and a
pile bent pier. All piles will be set in rock. The structure will be 82’10 5/8” back-back of abutments along
the centerline of roadway and 71°-9” back-back of abutments at right angles to the stream. The structure
will be skewed 30° right ahead and the width will be 47°-2” out-out of parapets. The proposed low beam
will be slightly higher than the existing low beam elevation.

Scour Analysis

A scour analysis was performed for the existing and proposed conditions. The Analyses produced
minimal scour depths that do not reach the rock elevation (see attachment 5).

Conclusion

Based on the hydraulic analysis, the proposed structure improves the hydraulics at this site. The analysis
shows that the low beam is below the 50-year design highwater elevation, allowing no freeboard, however
only a minor grade change is recommended. Only a minor grade change is reccommended because the
existing roadway is located in the floodplain of the Illinois River, is very flat with good site distance and
there are no records of problems caused by flooding at the site.



WATERWAY INFORMATION TABLE

ROUTE: FAP 627 (IL. 71) S.N.: 050-0030
COUNTY: LaSalle WATERWAY: Stream
DATE: 10/23/02 BY: MRL
English Units
Drainase Area = 7.01 sq. mi Existing Low Grade Elev.  465.81 It (@ Sta. 93400
© ' Proposed Low Grade Elev. 40581 L. @ Sia. 33+00
£ Frequency Q Waterway Opening ft’ Natura\] Head (ft) Headwater Elev.
Flood Y () H.W.E.
ear s :
Existing Proposed Existing Proposed Existing Proposed |
= 10 1370 257 383 465.37 0.71 0.36 466.08 465.73
Design 50 2110 257 383 466.03 1.10 0.74 467.13 466.77
Base 100 | 2420 257 383 466.31 1.05 0.90 467.36 467.21
Overtopping 20 1710 257 - 465.67 0.97 - 466.64 -
Overtopping 33 1935 - 383 465.87 - 0.68 - 4606.55
Max. Calc. 500 3160 257 383 467.00 0.44 028 467.44 467.23
10 Year Velocity through Existing Bridge = 5.3 fps 10 Year Velocity 1hroug9}Pruposed Bridge = 3.6 fps
F 4
.23
DATUM: NGVD
ALL-TIME HW.E. & DATE: 468 in 1989 or 1990
SCOPE OF WORK:
EXISTING STRUCTURE PROPOSED STRUCTURE
TYPE: CLOSED TYPE: SPILL -THRU
LENGTH: 61°-8” LENGTH: 82°-10 5/8”

SPANS: 2 @ 29°-6”
LOW BEAM: 464.74
SKEW: 30° RT. AHD.

SPANS: 2 @ 40’-0”
LOW BEAM: 464.90
SKEW: 30° RT. AHD.

NOTE: PROPOSED STRUCTURE DETAILS ARE PRELIMINARY; SUBJECT TO REFINEMENT IN TSL STAGE.
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HYDRAULIC REPORT DATA SHEETS

Route: FAP 627 (IL 71) Existing Str. No.: 050-0030

Section: Proposed Str. No.: Not Assigned

County: LaSale

Name of stream  Intermittent Stream

Location of structure NW Vaof the SW 4, Section 20

Township: 33N Range: 3E of the 4th P.M.

Site Design Data

Drainage area upstream of bricge 7.01 (Sq. Mi.)

Character of drainage area . {For areas less than 10 sq. mi.|:

Cultivated: 35% Pasture: 10% Timber: 55% Urbanized: %

Other: To

Design frequency 50 years. Road Design Classification Federal-Aid Primary
Elevation of design frequency high water 466.03 (feet).

Maximum known high water

elevation 468 (feet). Date 1989 or 1990

Cause of maximum known high water (headwater, backwater, etc.) Unknown

Flow line elevation 458.0 (feet).

Approximate waterway area proposed below design high water 383 Sq. Ft.
Elevation of low point on proposed approach roadway. 465.81 (feet).

Is any particularly valuable property located upstream within
possible bridge backwater influence? Yes: No: X

Describe and list critical upstream flood elevation(s):
Approyamately 500 Fect upstrean, Water well ELev = H(9.02

ond Firsct floor ELU.= 4 T0.70 Yo, the tarmbouse Southwest

st SN 950 ~p030. 2AYC
e

—

Will drift or ice permit pier in low flow channel? yes

Type of streambed soil Sand/Gravel Does it scour casily? no

If bridge is proposed, supply abutment type:  Closed: Open: X Skew: 30°
If culvert is proposed, supply: Type: Length (feet)
Flow Line Slope %  Entrance Type: Skew:

[s necessity for separate overflow structure(s) indicated by field conditions? No

[s reliable information available to unconstricted water surface slope during some
particular high water stage? Yes No X

Sheet 1 of 3



HYDRAULIC REPORT DATA SHEETS

Route: FAP 627 (IL 71) Existing Str. No.:  050-0030

Section: Proposed Str. No.: _Not Assigned

County: LaSalle

Slope: (Ft./100 Ft.)

Existing Structure Data

Requested Data Structure Structure Near Structure
Upstream Site Downstream

Distance From Proposed
Structure. (Mi.) -- (Mi.) None (Mi.)
Type of Structure. 2 Span

Closed

Abut

Low Beam Elevation. (Ft.) 464.74 (Ft.) (Ft.)
Design Frequency. (Yr.) 50 (Yr.) (Yr.)
Right Angle Waterway Opening
Below Design High Water. (Sq. Ft.) 257 (Sq. Ft.) (Sq. F.)
Maximum Known High Water
Elevation. (Ft.) 468 (Ft.) (Ft.)
Flow Line Elevation. (Ft.) 458 (Ft.) (Ft.)
Date of Maximum High Water. 1990
Cause (Backwater, Headwater,
etc.). Unknown
Does Structure Carry Entire
Design Flood Flow? No
If Not, State Kind and Area of Weir Flow
Additional Waterway. (Sq. Ft.) 234 (Sq. Ft.) (Sq. Ft.)
Has Detrimental Scour Occurred
Under or Adjacent To The
Structure? No
Apparent Reason For Scouring. NA

Required Additional Data

Information regarding high water from other streams, reservoirs, flood control projects, proposed channel changes,
or other controls affecting proposed waterway area.

To be attached:

a. Reproduction of applicable portion of USGS quadrangle sheet or map of equal detail
showing locations of structures described in Item 19 and the proposed structure.

b. Aerial photo of general site, showing alignment of proposed crossing.

Sketch of waterway opening of existing structure(s) at site.

d. Streambed profile extending 1,000 feet upstream and downstream from the proposed structure. Indicate
profile plan location on map or photo.

o

Sheet 2 of 3
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HYDRAULIC REPORT DATA SHEETS

Route: FAP 627 (IL 71) Existing Str. No.: _050-0030

Section: Proposed Str. No.: _Not Assigned

County: LaSalle

e. Typical right angle channel cross sections, including floodplain above elevation of design high water.
Manning’s roughness coefficients, descriptions, and boundaries are necessary within each section.

f. A stream cross section ‘mmediately adjacent and parallel to the roadway taken across the full width of the
floodplain.

g. If field conditions indicate that channel change is necessary, indicate location, cross section and gradient.

h. If available, map showing 1 or 2 meter (1 or 2 foot) contour intervals, stream meanders, vegetation and
manmade improvements.

i. Identify the datum corr:lation with other reports (such as the FIS) used in the Hydraulic Report.

Site inspection made

by: o MRL Date 4-14-02
Report prepared by: L MRL Date: 10-25-02
Remarks:

Sheet 3 of 3
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PHOTOGRAPHS FOR

FAP 0627 (IL 71) over Intermittent Stream LaSalle County
F Existing S. N. 050-0030 Illinois Department of Transportation, District 3
Hydraulic Report
COMMENTS
COMMENTS

| 2) Nameplate on inside of north rail
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PHOTOGRAPHS FOR

FAP 0627 (IL 71) over Intermittent Stream

LaSalle County

Existing S. N. 050-0030

Illinois Department of Transportation, District 3

Hydraulic Report

COMMENTS

COMMENTS

| 4) Looking southeast from structure
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PHOTOGRAPHS FOR
FAP 0627 (IL 71) over Intermittent Stream LaSalle County
!r— Existing S. N. 050-0030 1llinois Department of Transportation, District 3
' Hydraulic Report

COMMENTS

—

COMMENTS




' PHOTOGRAPHS FOR

FAP 0627 (IL 71) over Intermittent Stream LaSalle County
,r Existing S. N. 050-0030 Ilinois Department of Transportation, District 3
" Hydraulic Report

COMMENTS

[ 7) Looking northwest from structure

COMMENTS

| 8) Looking north at downstream floodplain




l PHOTOGRAPHS FOR

_ | FAP 0627 (IL 71) over Intermittent Stream LaSalle County
'.1 Existing S. N. 050-0030 [llinois Department of Transportation, District 3
* | Hydraulic Report
COMMENTS
f COMMENTS
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_
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PHOTOGRAPHS FOR

FAP 0627 (IL 71) over Intermittent Stream

LaSalle County

Existing S. N. 050-0030

Illinois Department of Transportation, District 3

Hydraulic Report

N ]

COMMENTS

COMMENTS

[ 12) Looking west from east of east abutment (at bridge)
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PHOTOGRAPHS FOR

FAP 0627 (IL 71) over Intermittent Stream

LaSalle County

Existing S. N. 050-0030

Nllinois Department of Transportation, District 3

Hydraulic Report

S

COMMENTS

COMMENTS

| 14) Looking east from east of east abutment (at alignment)




PHOTOGRAPHS FOR

_ | FAP 0627 (IL 71) over Intermittent Stream LaSalle County

Existing S. N. 050-0030 [llinois Department of Transportation, District 3

Hydraulic Report
] RN NNy f. W B COMMENTS
— : 9 i \ ¥ i _,
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[ 15) Looking south at structure

COMMENTS

| 16) Looking north at structure




PHOTOGRAPHS FOR

FAP 0627 (IL 71) over Intermittent Stream LaSalle County
,r Existing S. N. 050-0030 [linois Department of Transportanon District 3
' Hydraulic Report
COMMENTS
COMMENTS

I .

| 18) View of northwest quad and ditch
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PHOTOGRAPHS FOR
FAP 0627 (IL 71) over Intermittent Stream LaSalle County
,r Existing S. N. 050-0030 Ilinois Department of Transportation, District 3
v Hydraulic Report
COMMENTS
[ 19) View of northeast quad and ditch
...m—-; o : ; —— _ | COMMENTS

[ 20) View of southeast quad and ditch
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FLOOD PEAK LATI

IL 71 Over Intermittent Stream
Structure No. 050-0030
LaSalle County

District 3
DRAINAGE AREA (A) = 7.01 Sg. Mi.

SLOPE (S) = 39.1 Ft./Mile

RAINFALL INTENSITY (I) = 2.9 inches

REGIONAL FACTOR (RF) = Region |

Q, = 38.1* (A)*7%* (§)%48' % (]-2.5)*"* (Rf) = : 590 c.fs.
Q; = 63.0 * (A)°7%* (5)°513% (1. 2.5)°7"°* (Rf) = 1,040 cf.s.
Qqo = 78.9 * (A)°7%* (§)>5%2 % (1 - 2.5)"7? * (Rf) = 1370 c.fs. -
Q,5 = 98.2 * (A)°7% * (§)°%%2 * (1 - 2.5)°7%8 * (Rf) = 1,790 cf.s.
Qgo = 100 * (A)°7% * (§)%5¢ * (1 . 2.5)°77% * (Rf) = 1,830 c.fs.
Qgo= 112 * (A)*7° * ()% * (1. 2.5)>" + (Af) = 2,110 cts.
Q0= 125 * (A)°7% * (8)*°"® * (1 - 2.5)**® * (Rf) = 2,420 cfs.
Qso0 = 155 * (A)°7%9 * (8)%%°" * (1 - 2.5)*** * (Rf) = 3,180 ¢.f.8.

Page 1
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LINEAR REGRESSION CALCULATIONS

IL 71 over Intermittent Stream
Structure No. 050-0030
LaSalle County

IDOT District 3

Streambed Slope

INPUT CALCULATIONS

STATION (xi) ELEVATION (yi)
1000 456.7 No. of Poinnts, n= 21
1100 456.7
1200 456.7 SUM OF xi = 42000.00
1300 456.3 SUMOF xi"2= 91700000
1400 456.9 (SUM OF xi)*2 = 1764000000
1500 456.8 x BAR = 2000.00
1600 457.5
1700 457.8 SUM OF yi = 9620.30
1800 458.3 SUMOFyi*2=  4407180.69
1900 458 (SUM OF yi)*2 = 92550172.09
2000 458.1 y BAR = 458.11
2100 458.1
2200 458.3 SUM OF xi*yi=  19254920.00
2300 458.3
2400 458.2 [SCOPE,m=  0.00185974 |
2500 458.6
2600 458.7
2700 459.8
2800 459.6
2900 460.4

3000 460.5



LINEAR REGRESSION CALCULATIONS

IL 71 over Intermittent Stream
Structure No. 050-0030

LaSalle County

IDOT District 3

Water Surface Slope

INPUT CALCULATIONS

STATION (xi) ELEVATION (yi)
1000 458.7 No. of Poinnts, n= 21
1100 458.7
1200 458.7 SUM OF xi = 42000.00
1300 458.8 SUM OF xi "2 = 91700000
1400 458.8 (SUM OF xi)*2 = 1764000000
1500 458.8 x BAR = 2000.00
1600 458.8
1700 458.8 SUM OF yi = 9644.00
1800 458.8 SUM OF yi "2 = 4428905.74
1900 458.8 (SUM OF yi)*2 = 93006736.00
2000 458.7 y BAR = 459.24
2100 458.9
2200 459 SUM OF xi*yi = 19296000.00
2300 458.9
2400 458.9 | SLOPE, m = 0.00103896 |
2500 459.1
2600 459.5
2700 460.4
2800 460.6
2900 461

3000 461.3



lllinois Department of Transportation
Memorandum

To: Tom Sancken Attn: Steve Ferguson

From: Bruce A. Hucker By: T. Schaefer/J. Gromer/F. Bradish
Subject: Pavement/Bridge Flooding Records
Date: July 31, 2001 4&%

i , Zi/é:; iq;

We have reviewed the flooded pavement files and offer the following
information.

e Structure No. 038-0071: CH 21 over Fountain Creek. This bridge flooded on
April 11, 1994 (see attached pictures).

e Structure No. 038-0101; CH 21 over Fountain Creek. There has_been no
reports of flooding at this location. (Scour and riprap project at this structure
two years &go).

e Structure NO. 038-0176; CH 21 over Whiskey Creek. There has been no
reports of flooding at this location.

e Structure No. 038-0162; Schwer Road over Jefferson Creek. There has
been no reports of flooding at this location.

e Structure No. 050-0030; IL 71 over Stream east of IL 178. Structure had 10
to 12 inches of water on roadway about 1989 or 1990. There has been
none since.

\ Structure XO. ‘{35_0166?)9 and 00 1‘0"‘."’W'é\have"'hq _repets of flooding.

If you have any questions, please contact Tom Schaefer at 81 5-434-8446.

TS:ac
S:opripave flood
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Existing Structure:

A Two-Span (2 @ 29'-6") PPC
Deck Beam Bridge On Closed
Concrete Abutments And

St e e S
Reinforced Concrels Fier, Al

0On Spread Footings. 46'-6 " 0,-0.

Deck, 6I'-8" Bk.-Bk. Abuts.,
Skewed 30° Right Ahead.

EXISTING & PROPOSED BRIDGE PLAN

Proposed Structure:

A Two-Span (2 @ 40'-0') Reinforced
Concrete Slab On Spll-Thru, Plle Bent
Abutments And Plle Bant Piar, dllPiles
Set In Rock. 47-2" 0.-0.Deck B82'-10% "
Bk.-Bk. Abuts., Skewed 30° Right Ahead.

EXISTING & PROPOSED
PLAN VIEW
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EXISTING AND PROPOSED BRIDGE ELEVATION

(LOOKING NORTH)

Existing Structure;

A Two-Span (2 @ 29-6') PPC
Deck Beam Bridge On Closed
Concrete Abutments And
Reinforced Concrete Pler, All

On Spread Footings. 46'-6" 0.-0.
Deck, &l'-8 " Bk.-Bk. Abuts.,
Skewed 30° Right Ahead.

Propcsed Strucgture;

A Two-Span (2 @ 40°-0 ") Reinforced
Concrete Slab On Splil=-Thru, Plle Bent
tbutments And Plle Bent Pler, AllPiles
Set In Rock.47'-2"" 0.-0.Deck 82'-10%;
Bk.-BK. Abuts., Skewed 30°RIght Ahead.

EXISTING & PROPOSED
ELEVATION VIEW
S.N. 050-0030
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EXISTING AND PROPOSED BRIDGE ELEVATION

Existing Structure:

A Two-Span (2 @ 29'-6"1 PPC
Deck Beam Bridge On Closed
Concrete Abutments And
Reinforced Concrete Piar, Al

On Spread Footings. 46'-6" 0.-0.
Deck, 6I'-8 " Bk.-Bk. Abuts.,
Skewed 30° Right Ahead.

(LOOKING NORTH)

Proposed Structure:

A Two-Span (2 @ 40°-0") Reinforced
Concrete Slab On Spill-Thru, Pile Bent
Abutments And Plle Bent Pier, AllPiles
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HEC-RAS Vversion 3.0.1 Mar 2001
U.5. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street, Suite D
Davis, California 95616-4687
(916) 756-1104
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PROJECT DATA o )
Project Title: I1linois Rte. 71 Over Intermitent Stream

Project File : IL71.prj

Run Date and Time: 10/22/2002 2:52:39 PM
Project in English units

Project Description:

I111nois 71 over Intermittent Stream
Lasalle County, IL

PLAN DATA

Plan Title: Unconstricted Flow - Existing Brid?e
Plan File : s:\struct\1212D01wo#3IDOTD3\Hydraulics\IL71.p04

Geometry Title: Unconstricted Flow
Geometry File : s:\struct\1212D01wo#31IDOTD3\Hydraulics\IL71.g02

Flow Title : Flow bata - Existing Bridge
Flow File : s:\struct\1212p01wo#3IDOTD3\Hydraulics\IL71.f01

Plan Summary Information:

Number of: Cross Sections = 9 Mulitple Openings = 0
Culverts = 0 Inline weirs = 0
Bridges = 0

Computational Information

water surface calculation tolerance = 0.01
Critical depth calculaton tolerance = 0.01
Maximum number of interations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation_Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Flow Data - Existing Bridge
Page 1



IL71l.rep
Flow File : s:\struct\1212D01wo#3ID0OTD3\Hydraulics\IL71.f01

Flow Data (cfs)

River Reach RS 10 yr 30 vyr 50 vr
100 yr 50C yr Overtopping

Stream 1 3000 1370 1830 2110
3160 1710

Boundary Conditions

River Reach pProfile Upstream
Downstream

Stream 1 10 vr Normal S = .001039 Known
WS = 464.7

Stream il 30 vr Normal S = .001039 Known
WS = 464.7

Stream 3 50 yr Normal s = .001039 Known
WS = 464.7

Stream : 100 vr Normal S = .001039 Known
WS = 464.7

Stream 1 500 yr Normal S = ,001039 Known
WS = 464.7

Stream 1 Overtopping Normal S = .001039 Known
WS = 464.7

GEOMETRY DATA

Geometry Title: Unconstricted Flow
Geometry File : s:\struct\.212D01wo#3IDOTD3\Hydraulics\IL71.g02

CROSS SECTION RIVER: Stream
REACH: 1 rS: 3000
INPUT
Description: 1000' upstrean
Station Elevation Data rnum= 10
Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
650 470 895  468.7 985  465.9 995 461.3 1000  460.5
1006  461.3 1016  465.5 1115  467.5 1210 467.6 1400 470
Manning's n values rum= 3
Sta n val Sta n val Sta n val
650 .065 985 .035 1016 .065
Bank sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
985 1016 250 250 250 3 .3
CROSS SECTION RIVER: Stream
REACH: 1 RS: 2750.*
INPUT
Description:
Station Elevation Data num= 17
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

700 469.25 760.19 468.71 909.53 466.83 986.5 464.7 994.38 460.59

995.5 460.23 1000 459.55 1004.04 460.01 1007.88 461.17 1013.73 463.59

1021 465.65 1118.07 466.22 1126.45  466.3 1227.63 466.31 1250.94 466.44
1325.39 467.58 1430 469.25

pPage 2
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Manning's n values num=
Sta n val Sta n val Sta n val
700 .065 986.5 .035 1021 .065
Bank Sta: Left Right Lengths: Left Channel
986.5 1021 250 250
CROSS SECTION RIVER: Stream
REACH: 1 RS: 2500
INPUT
Description:
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev
750 468.5 800 467.8 988  463.5

1005 459.1 1017 464 1026  465.8
1349  466.4 1460 468.5

Manning's n values num= 3
Sta n val Sta n val Sta n val
750 .065 988 .035 1026 .065
Bank sta: Left Right Lengths: Left channel
988 1026 500 415
CROSS SECTION RIVEF.: Stream
REACH: 1 RS: 2100
INPUT
Description: 100' Upstream
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev
365 467.5 557 £466.3 787  465.2
1000 458.1 1008 459 1016  462.5
1186 468
mManning's n values num= 3
Sta n val Sta n val Sta n val
365 .065 989 .035 1016 .065
Bank sta: Left Right Lengths: Left channel
989 1016 225 260
CROSS SECTION RIVER: Stream
REACH: 1 R5: 1900
INPUT
Description: 100' Downstrean
Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev
935 467 941  466.6 978 463.9
1000 458 1012 458.8 1016  463.8
1261  464.3 1318 467.1 1363 468.5
Manning's n values num= 3
Sta n val Sta 1 val Sta n val
935 .05 978 .035 1016 .08
Bank Sta: Left Right Langths: Left channel
978 1016 190 190
CROSS SECTION RIVER: Stream
REACH: 1 RS: 1697.33%*
INPUT
Description:
Station Elevation Data num= 19
Sta Elev Sta Elev Sta Elev

945.13 466.39 950.07 466.18 962.83 465.59
983.19 459.22 992.04 458.28 1000 457.39

Right
250

Sta
995
1129

965

Sta
989
1066

Right
375

Sta
981
1112

Right
222.94

Sta
980.53
1012.38

pPage 3

Coeff Contr.

o :
Elev Sta
459.3 1000

465.1 1270

Coeff Contr.
|

Elev Sta
461.9 991
465 1141

Coeff Contr.
o

Elev Sta
459.6 991
463.1 1211

Coeff Contr.
o

Elev Sta
462.43 982.82
458.71 1013.59

Expan.
o3

Elev
458.6
465

Expan.
i3

Elev
458.9
466.7

Expan.

Elev
458.8
462.3

EXpan.

Elev
459.54
459.53



1016.51 463.09 1096.81

1221.44 464.59 1245  466.2 1269.12 467.1 1306.76 468.09
Manning's n values num= 3
Sta n val sta n val Sta n val
945.13 .05 980.53 .035 1016.51 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr.
980.53 1016.51 190 190 222.94 |
CROSS SECTION RIVER: Stream
REACH: 1 RS: 1500
INPUT
Description: 500' Downstream
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta
955 465.8 969  4€5.7 983 461 985 458.9 1000
1014 458.8 1017 4€2.4 1107 461.3 1156  462.3 1202
1252 467.7
Manning's n values nun= 3
Sta n val Sta n val Sta n val
955 .05 983 .035 1017 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
983 1017 257.98 250 167.09 b
CROSS SECTION RIVER: Stream
REACH: 1 RS: 1234.04%
INPUT
Description:
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta Elev Sta
911.91 466.81 943.93 465.91 944.27 465.89 976.62 461.05 979.37
981.45 458.75 1000 456.75 1020.13 458.65 1022.08 459.51 1024.45
1107.62 460.61 1145.61 460.88 1177.75 461.47 1211.58 461.69 1250.32
1273.51 465.23 1300.06 467.15 1340.83 467.7
Manning's n values nun= 3
Sta n val Sta n val Sta n val
911.91 .05 976.62 .035 1024.45 .08
Bank Sta: Left Right Lengths: Left channel Right coeff Contr.
976.62 1024.45 257.98 250 167.09 ol
CROSS SECTION RIVER: Stream
REACH: 1 RS: 1000
INPUT
Description: 1000' Downstream
Station Elevation Data num= A L2
Sta Elev Sta zlev Sta Elev Sta Elev Sta
874  467.7 922 456.1 971 461.1 977  458.8 1000
1028  458.7 1031 450.9 1133  459.7 1219 461.2 1308
1369 467.2 1419  467.7
Manning's n values numn= 3
Sta n val Sta n val Sta n val
874 .05 971 .035 1031 .08
Bank sta: Left Right Coeff Contr.  Expan.
971 1031 B 3

IL71.rep

462.34 1127.67 462.04 1179.62 462.23 1188.19

SUMMARY OF MANNING'S N VALUES

River:Stream
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nl nz

.065 .035
.065 .035
.065 .035
.065 .035
.05 .035
.05 .035
.05 .035
.05 .035
.05 .035

Left Channel
250 250
250 250
500 415
225 260
190 190
190 190
257.98 250
257.98 250

EXPANSION COEFFICIENTS
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HEC-RAS Version 3.0.1 M™ar 2001
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street, Suite D
Davis, california 95616-4687
(916) 756-1104
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PROJECT DATA o _
Project Title: ITlinois Rte. 71 Over Intermitent Stream

Project File : IL71.prj

Run Date and Time: 10/22/2002 2:48:47 PM
Project in English units

Project Description:

ITlinois 71 over Intermittent Stream
Lasalle County, IL

PLAN DATA

Plan Title: Existing Bridge ]
Plan File : s:\struct\1212D01wo#31ID0TD3\Hydraulics\IL71.p03

Geometry Title: Existing Bridge

Geometry File : s:\struct\1212D01wo#3IDOTD3\Hydraulics\IL71.g01
Flow Title : Flow Data - Existing Bridge
Flow File ¢ 5:\struct\1212D01wWO#3IDOTD3\Hydraulics\IL71.f01

Plan Summary Information:

Number of: Cross Sections = 11 Mulitple Openings = 0
Culverts = 0 Inline weirs = 0
Bridges = 1

Computational Information

water surface calculation tolerance = 0.01
critical depth calculaton tolerance = 0.01
Maximum number of interations = 20
Maximum difference tolerance = (3
Flow tolerance factor = 0.001

Computation_options
Critical depth computed only where necessary
Conveyance Calculation vethod: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Flow Data - Existing Bridge
Page 1
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Flow File : s:\struct\1212D01w0o#3IDOTD3\Hydraulics\IL71.f01

Flow Data (cfs)

River Reach RS 10 vr 30 vr
100 vr 500 yr Overtopping
Stream 1 3000 1370 1830
2420 3160 1710
Boundary Conditions
River Reach profile Upstream
Downstream
Stream 1 10 yr Normal S = .001039
WS = 464.7
Stream 1 30 vyr Normal S = .001039
WS = 464.7
Stream 1 50 yr Normal s = .001039
WS = 464.7
Stream 1 100 yr Normal S = .001039
WS = 464.7
Stream 1 500 vyr Normal S = .001039
WS = 464.7
Stream 1 overtopping Normal S = .001039
WS = 464.7

GEOMETRY DATA

Geometry Title: Existing Brﬁdge
Geometry File : s:\struct\1212D01w0o#3IDOTD3\Hydraulics\IL71.g01

CROSS SECTION RIVEER: Stream
REACH: 1 RS: 3000
INPUT
Description: 1000' Upstream
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
650 470 895 468.7 985 465.9 995 461.3 1000 460.5
1006  461.3 1016  465.5 1115 467.5 1210 467.6 1400 470
Manning's n values num= 3
Sta n val Sta n val Sta n val
650 .065 985 .035 1016 .065
Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan.
985 1016 250 250 50 b | b
CROSS SECTION RIVER: Stream
REACH: 1 RG: 2750.%
INPUT
Description:
Station Elevation Data num= 17
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

700 469.25 760.19 468.71 909.53 466.83 986.5 464.7 994.38 460.59
995.5 460.23 1000 459.55 1004.04 460.01 1007.88 461.17 1013.73 463.59
1021 465.65 1118.07 466.22 1126.45 466.3 1227.63 466.31 1250.94 466.44

1325.39 467.58 1430 4659.25
Page 2
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Manning's n values num=
sta n val sta n val Sta n val
700 .065 986.5 .035 1021 .065
Bank sta: Left Right Lengths: Left Channel  Right
986.5 1021 250 250 250
CROSS SECTION RIVER: Stream
REACH: 1 rRS: 2500
INPUT
Description:
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta
750  468.5 800 467.8 988  463.5 995
1005  459.1 1017 464 1026  465.8 1129
1349  466.4 1460  468.5
Manning's n values num= 3
Sta n val Sta n val sta n val
750 .065 988 .035 1026 .065
Bank Sta: Left Right Lzngths: Left Channel Right
988 1026 500 415 365
CROSS SECTION RIVER: Stream
REACH: 1 R5: 2100
INPUT
Description: 100' Upstream
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta
365  467.5 557 166.3 787  465.2 989
1000 458.1 1008 459 1016  462.5 1066
1186 468
Manning's n values num= 3
Sta n val Sta 1 val Sta n val
365 .065 989 .035 1016 .065
Bank Sta: Left Right Langths: Left Channel Right
989 1016 87 105 163
Ineffective Flow num= 2
Sta L Sta R Elev Parmanent
888 F
888 F
CROSS SECTION RIVER: Stream
REACH: 1 R5: 2025
INPUT
Description: 100" Upstream
Station Elevation Data num= 20
Sta Elev Sta Elev Sta Elev Sta
365  467.5 557  466.3 787  465.2 989
995.7 458.1 1000 458.3 1004.3  458.5 1008.7
1017.3  460.7 1021.7 460.6 1026 460.5 1030.3
1040.7  458.7 1046  462.5 1066 465 1141
Manning's n values num= 3
Sta n val Sta n val Sta n val
365 .065 989 .035 1046 .065
Bank sta: Left Right Lengths: Left channel Right
989 1046 50 50 50
Ineffective Flow num= 2
SEa -k Sta R Elev Permanent
888 F
888 F

Page 3
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BRIDGE RIVER: Stream
REACH: 1 RS: 2000
INPUT
Description:
Distance from uUpstream XS = 1.75
Deck/Roadway width = 46.5
weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 19
Sta Hi Ccord Lo Cord Sta Hi Cord
150 466.14 250 465.89
450 465.88 550 465.88
750 466.45 850 466.55
991.3 466.9 464.74 1000 466.93
1150 466.75 1250 466.64
1450 466.48 1550 466.46
1950 466.78
Upstream Bridge Cross Section Data
Station Elevation Data num= 20
Sta Elev Sta Elev Sta
365  467.5 557 466.3 787
995.7 458.1 1000 458.3 1004.3
1017.3 460.7 1021.7 460.6 1026
1040.7 458.7 1046  462.5 1066
Manning's n values num= 3
Sta n val Sta n val Sta
365 .065 989 .035 1046
Bank sta: Left Right Coeff Contr.
1046 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
888 F
888 F
Downstream Deck/Roadway Coordinates
num= 19
Sta Hi Cord Lo Cord Sta Hi Ccord
150 466.14 250 465.89
450 465.88 550 465.88
750 466.45 850 466.55
991.3 466.9 464.74 1000 466.93
1150 466.75 1250 466.64
1450 466.48 1550 466.46
1950 466.78
Downstream Bridge Cross Section Data
Station Elevation Data nums= 23
Sta Elev Sta Elev Sta
935 467 941  466.6 978
990.3 457.2 995.7  458.1 1000
1014.7 459.4 1017.3 460.7 1021.7
1032.9 460.1 1041.7  458.7 1045
1261  464.3 1318  467.1 1363
Manning's n values num= 2
Sta n val Sta n val sta
935 .05 986 .035 1045
Bank sta: Left Right Coeff Contr.
986 1045 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
888 F
888 F

Upstream Embankment side sTope

IL71.rep

Lo Cord

464.74

Elev
465.2
458.5
460.5

465

n val
.065

Expan.
D

Lo Cord

464.74

Elev
463.9
458.3
460.6

463
468.5

n val
.08

Expan.
«5

gége 4

Sta Hi Cord Lo Cord
350 465.81
650 466.13
950 466.87
1040.7 466.8 464.74
1350 466.53
1850 466.47
Sta Elev Sta Elev
989 461.9 991.3  457.2
1008.7 458.7 1014.7 459.4
1030.3  460.3 1032.9 460.1
1141 466.7 1186 468
Sta Hi Cord Lo Cord
350 465.81
650 466.13
950 466.87
1040.7 466.8 464.74
1350 466.53
1850 466.47
Ssta Elev Sta Elev
981 463.7 986  463.5
1004.3  458.5 1008.7 458.7
1026  460.5 1030.3 460.3
1112 463.1 1211  462.3

2 horiz. to 1.0 vertical



IL71.rep
= 92 horiz. to 1.0 vertical
5

|

Downstream Embankment side slope
Maximum allowable submergence for weir flow
Elevation at which weir_flow begins
Ener?y head used in spillway design

i nnn

spillway height used in desicn
weir crest shape Broad Crested
Number of Piers = 1
Pier Data
Pier Station Upstream= 1016 Downstream= 1016
Upstream num= i
width Elev width Elev
2.5 450 2.5 480
Downstream num= 2
width Elev width Elev
2.5 450 255 480

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data

Energy
Momentum cd = 2
yarnell Kval = 1.25
W.S. Pro Method
W.S.Pro Data

Left Embankment
E1 of the top of the embankment = 466.93
E1l of the toe of the abutment = 457.2

Right Embankment
E1 of the top of the embankment = 466.93
E1 of the toe of the abutment = 458.7

Abtument Type 4 vert. abutments and sloping embankments with

wingwalls
Slope of abutments

Top with of embankment = 46.5

Centroid station of bricge opening = 1000

wing wall Type = Angular wing walls
width = 10
Angle = 45
Radius =

Guide Banks Type = No Guide Bank present
Length =
offset w
Angle =

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow
Submerged Inlet Cd
Submerged Inlet + Outlet Cd
Max Low Cord

o
oo

Additional Bridge Parameters
Add Friction component to Momentum
Do not add weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridce at the upstream end
Criteria to check fcr pressure flow = Upstream energy grade line

CROSS SECTION RIVER: Stream

REACH: 1 ES: 1975

INPUT

Description: 100' Downstream

Station Elevation Data num= 23
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
935 467 941  466.6 978  463.9 981 463.7 986  463.5

Page 5



IL71.rep

990.3 457.2 995.7 458.1 1000 458.3 1004.3 458.5 1008.7
1014.7 459.4 1017.3 460.7 1021.7 460.6 1026  460.5 1030.3
1032.9 460.1 1041.7 458.7 1045 463 1112 463.1 1211

1261  464.3 1318 467.1 1363  468.5
Manning's n values num= 3
sta n val Sta n val sta n val
935 .05 986 .035 1045 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
986 1045 88 105 162 3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
888 F
888 F
CROSS SECTION RIVER: Stream
REACH: 1 RS: 1900
INPUT
Description: 100' Downstream
station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta
935 467 941 466.6 978 463.9 981 459.6 991
1000 458 1012  458.8 1016  463.8 1112 463.1 1211
1261  464.3 1318 467.1 1363  468.5
Manning's n values um= 3
Sta n val Sta n val Sta n val
935 .05 978 .035 1016 .08
Bank Sta: Left Right i.engths: Left Channel Right Coeff Contr.
978 1016 190 190 222.94 3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
888 F
888 F
CROSS SECTION RIVER: Stream
REACH: 1 pS: 1697.33*
INPUT
Description:
Station Elevation Data num= 19
Sta Elev Sta Elev Sta Elev Sta Elev Sta
945.13 466.39 950.07 466.18 962.83 465.59 980.53 462.43 982.82
983.19 459.22 992.04 458.28 1000 457.39 1012.38 458.71 1013.59
1016.51 463.09 1096.81 462.34 1127.67 462.04 1179.62 462.23 1188.19
1221.44 464.59 1245  466.2 1269.12 467.1 1306.76 468.09
Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val
945.13 .05 980.53 .035 1016.51 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
980.53 1016.51 190 190 222.94 i
CROSS SECTION RIVER: Stream
REACH: 1 RS: 1500
INPUT
Description: 500' Downstream
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta
955  465.8 969 465.7 983 461 985 458.9 1000
1014  458.8 1017 162.4 1107 461.3 1156  462.3 1202
1252 467.7
Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val

Page 6

458.7
460.3
462.3

Expan.

Elev
458.8
462.3

Expan.

Elev
459,54
459,53

462.5

Expan.
-

Elev
456.8
466.7



IL71l.rep

955 .05 983 .035 1017 .08
Bank Sta: Left Right Langths: Left Channel Right Coeff Contr. Expan.
983 1017 257.98 250 167.09 il &3
CROSS SECTION RIVER: Stream
REACH: 1 R5: 1234.04%
INPUT
Description:
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

911.91 466.81 943.93 455.91 944.27 465.89 976.62 461.05 979.37 459.37

981.45 458.75 1000 4536.75 1020.13 458.65 1022.08 459.51 1024.45 461.6
1107.62 460.61 1145.61 450.88 1177.75 461.47 1211.58 461.69 1250.32 462.95
1273.51 465.23 1300.06 457.15 1340.83  467.7

mManning's n values num= 3

sta n val Sta 1 val Sta n val
911.91 .05 976.62 .035 1024.45 .08
Bank Sta: Left Right Lengths: Left Channel Right Coeff cContr. Expan.
976.62 1024.45 257.98 250 167.09 .1 .3

CROSS SECTION RIVER: Stream

REACH: 1 R3: 1000

INPUT )

Description: 1000' Downstream

station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
874 467.7 922 466.1 971 461.1 977 458.8 1000 456.7

1028  458.7 1031  460.9 1133 459.7 1219 461.2 1308 461.1
1369 467.2 1419  167.7

Manning's n values num= 3
sta n val sta n val sta n val
874 .05 971 .035 1031 .08

Bank Sta: Left Right coeff contr. Expan.
971 1031 o & 43

SUMMARY OF MANNING'S N VALUES

River:Stream

Reach River 5ta. nl n2 n3

1 3000 .065 .035 .065
1 2750.% .065 .035 .065
1 2500 .065 .035 .065
1 2100 .065 .035 .065
1 2025 .065 .035 .065
1 2000 Bridge

1 1975 .05 .035 .08
1 1900 .05 .035 .08
1 1697.33* .05 .035 .08
1 1500 .05 .035 .08
1 1234.04%* .05 .035 .08
1 1000 .05 .035 .08

SUMMARY OF REACH LENGTHS

River: Stream

pPage 7
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Reach River Sta.

3000
2750
2500
2100
2025
2000
1975
1900
1697
1500
1234
1000

S

.33%
.04%

IL71.rep

Left

250
250
500

Channel

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

HRRRPRREHREHRP R

Stream

Reach River
3000

2750.%

2500
2100
2025
2000
1975
1900

1697.

1500
1234
1000

5ta.

a3
.04x*

C

Bridge

ontr.

HEHERFREWW WweERE

250
250
415
105

50

105
190
190
250
250

Expan.

Wi wiw i (S RV, VSRR EE]
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Right

250
250
365
163

50

162
222.94
222.94
167.09
167.09



Elevation (ft)

Elevation (ft)

470

468

466

464

A
T,

460 |

458

466

462
460 |
458

456

200

RS=2000 Upstream (Bridge)

1
800

RS=2000 Downstream (Bridge)

800
Station (ft)

® |
| Bank Sta |




Elevation (ft)

lllinois Rte. 71 Over Intermitent Stream Plan: 1) Existing
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i
460 |
458 | i
L .
0 500 1000 1500 2000

Main Channel Distance (ft)
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WS 50 Yr

WS Overtopping

2500

WS 500 Yr

ws 100Yr

Ground




HEC-RAS River: Stream Reach: 1

PG R TN T

Reach

Beckesn T

r{>] V2. L4ob.0br ~
50 g
/99 e 467,

River Sta ‘ Profile Plan [ Q Total }
i _ Jo= . G ine Tl -
{3000 | 10Yr UnconExist 1370.00]
13000 oy Existing | 1370.00
/3000 150 Yr UnconExist | 2110.00
13000 sovr Existing 2110.00|
13000 ma Yr UnconExist 2420.00
Ja000  ltoove |Existng 242000
3000 |500Yr |UnconExist 3160.00
3000 500 Yr Existing 3160.00
3000 Overtopping | UnconFxist 1710.00

3000 |Overtopping |Existing 171000

|

2500 |10vr Unconxist | 137000
2750 10T |Existing 1370.00
2750." 50 Yr |UnconExist | 2110.00
2750.” |[50Yr |Existing | 12110.00
27501 [100Yr |Unconbxist | 2420.00
2750 [100Yr Existing |  2420.00
2750 |500Yr  |UncomExist |  3160.00
2750 |500Yr  |Existng |  3160.00
2750 Overtopplng ~ |UnconExist j 1710.00
2050 Overtopping |Existing | 1710.00

|

2500 10Yr  |UnconExist | 1370.00
2500 |10Yr Existing 1370.00
2500 50 Yr l_J_n_t_:_p_nExnst | 2110.00
2500 50 Yr ey o L. 211000
2500 100 Yr |UnconExist | 2420.00
2500 100 Yr Existing _ I 2420.00
2500 500 Yr ~ |UnconExist 3160.00
2500 _|Existing 3160.00

2500 |Overtopping |UnconExist 1710.00|
lila Ouenoppiog - |Exidheg - 171000
2100 10Yr UnconExist | 1370.00
2100 |10vr Exisng | 1370.00
2100 150 Yr. | UnconExist | 2110.00
2100 50 Yr |Exising | 2110.00
2100 {100 Yr UnconExist | 2420.00
@ R.Q.—'_;ﬂ_ SraTiard

463537

l{{ﬁ?, { '7) - tf (ol O ::“

- Yt A

Min ChEIl |

® |
46050/
460.50
460.50
460.50

460.50|

460.50

46050

460.50 |
460.50

460.50|
|

45955

45955,

45955

459 55
459.55
459.55
459.55

45955

ARD88
459.55

45860

458.60
458.60
458.60

A360|

458.60
458,60
45860
458.60
458 60

458.10|

1

458.10,

458.10|
458.10
458.10

2100

07"
110"

1
b ns

wsaw!

|
46? 65|
467 .61 [
468.30|
46822,
_468.50
468.44

468.88 |
467.99

467.91)

466.59|
466.73
467.28

46762

467.54
467.88

468.09

468.23
466.91
_487.25

466.13
466.55
466.98
467.47
467.25
467.71|
467.79|

467.97

466.55

46712

© 465.37|

466.03i
467.13

466.31|

468.90

466.08

CNW S. | EG.Elev | EG.Sope | VelChnl | FlowArea
@ ®Wh | s | safy |
| 46840,  0.003855 7.47 331.27
_467.01)  468.40|  0.004081) 764 317.33
46827  469.14)  0.004334, 8.59 540.28
| 469.14)  0.004777 8.92 509.93
468.50 469.38 00045031 905 61099
46938 0004889 926 590.52
469.91|  0.005210 10.06 '"?77.2@!;
46991, 0.005296 10.12 769.56
468.78|  0.004056 8.00] 434.50
468.78|  0.004482 8.32] 406.95
467.36|  0.004486|  7.53 323.38
467.37|  0.003751 7.02| 37094
© 468.02]  0.004413 8.20 585.98
_ 1468.10]  0.002886 6.92 742.34
468.24)  0.004168 8.23 705.94
468.34  0.002781 7.00 87229
B 468.70,  0.003693 826 987.72
| 46875  0.003184 7.78]  1061.30
467.70,  0.004624 8.00 437.04
467.76 o 674 573.23 |
|
il | 46643 0002315 536 58066,
| 46672 0001278 422 782.79|
| 46720 0001752 522] 100561
| 46760  0.000994 417 128385
467.47|  0.001666| 527 115842
467.84|  0.001008 4.32 1431.57|
468.00|  0001579| 545/ 148287
46815 0001334 511| 159321
46681 0.001978 5.26 785.26
) dg7zs|  Ofose7|. . 3g6|  osszl
46563  0.001498 5.15 61645,
463.85 466.26|  0.000906 | 431 592.40
46639 0002000 638 891, 29,
46463 467.24| o_ggg§§3| 408 157388
466.67|  0.002005 6.5é‘ 1041. 55'
500 e Y67 944 -4C7.00 7 O.4y'
OueRToRPiNG 4y, ¢ - 0567 = 0.9

_ Top Width |

RO
_285.73
280.25
358.01
348.45
379.36
37331
456.05
45151
323. 46

an n.!
JiJdus

I

342.61|
356.41
431.34
480.85
469.87

517.82

548.58|

~ 567.32
378.06

427.03

Froude # Chl
058
0.60
063
0.66
0.66
067
0.70
0.71
0.61

nea
PR

062
057
0.63
052
062
051
0.59
0.55
0.64
0.52

044
0.34
0.40
0.30
10.39
0.31
0.39
0.36
0.42

- 0.30

0.87
0.29
0.43
0.26
0.44



HEC-RAS River: Stream Reach: 1 (Continued)

ajaial g

PR T T N [EEPR TR R g

Reach

River Sta

2100
2100
2100
2100
12100

2025

12025

2025
2025
2025

11975

1975
1975
1975

i i

1900
1900
1900
1900

11900

|1900
1900

11900
1900

1900

1697 33"
1697.33*

|1697.33*

1697.33"
1697.33*
1697.33"
1697.33"

11697.33*

1697.33*

Profile

| Qvenopping
Overtopping

1-0 Yr
50 Yr
1 nn Yr
500 Yr

10Yr
50Yr
100 Yr

10 Yr
10 Yr
50 Yr

150 ¥r

100 Yr
100 Yr
500 Yr
500 Yr
| Overtopping
EOyertopping_

10 Yr

10 Yo
50 Yr
50 Yr
100 Yr
100 Yr
500 Yr
1500 Yr

iOvertopping_ -

|Existing
UnconExist

s0vr
| Overtopping

Plan

Existing

| UnconExist -

Existing

| Existing
_ |Existing

Existina

| Existing
Overtoppmg o

Existing

g e
| Existing

Existing
|Existing
| Existing
| Existir

_|UnconExist
| Existing
|UnconExist

Existing

L3 UnconExlst
| Existing

UnconExist
Exisling
UnconE:ﬂst

| Existing

 |Unconxist
|Exising .

|UnconExist

estng
_|UnconExist

| Existing
UncanEm _
Emstmg

|unconexist

Q Tolal
(cfs)
2420.00
3160.00
3160.00
1710.00

1710.00|

1370.00
2110.00
2420.00
3160.00
1710.00

1370.00
2110.00
2420.00
3160.00
1710.00

1370.00
1370.00
2110.00
2110.00
2420.00

242000

3160.00|
3160.00
1710.00

Ll

1370.00|
1370.00
2110.00
2110.00
2420.00
2420.00
3160.00
3160.00
1710.00

Min ChEl
(L
458.10
458.10|
458.10|
458.10
458.10|

457.20|

457.20|

457.20|

457.20 |
457.20|

457.20|

457.20|

45720

W.S. Eleur

.
467.36|
467.00

467.44

A85.67)
466.64

46597

467.09

467.33]

T o
|

462.54

46250

LW.S.
(m

46487

465.50

464.24|

462.04

463.27

464.05|

464.59

465.43

463.10|

EG.Elev |
-
467.48
467.29|
467,62
466.00 |
46683

466.19
467.18
467.43
467.52

466.72|

46527

465.51
46588
466.38
466.14
466.77
466.78 |
466.80|

46554,

465. 89|
465.08]
465.08
465.55
465.55
465.78|
465.78
466.36
466.36
465.28

E.G. Slope |

Lo R O

0. 000703'
0.001709|
0.001 1 15
0. 001825.

0.000932

0.000686
0.000361
0.000393
0.000651

0.000852

0.000843
0.000431

0.000424

0.000890
0.001071

0.001022

0.002146 |

0001539
0.003994
0.001654
0.004691
0.001754
0.001722

0.001299

0.003013]

0.000892
0.000892|
0.001629
0.001629 |
0.001874|
0.001862
0.002237
0.002238
0.001250 |

Vel Chni
(ﬂfs}
4.26
6.45

A

4.61

368
2.97
3.16
4.08
429

3.84

3.09
3.19
4.49
450

4.10
588
532
8.36
5.65
9.23
617
6.12
474

08|

4.03
403
5863

5.63
6.14
6.13

7.04

7.04

483

-_ Flow Aré?

(sq ft)
174867
1477.91
1808.01

728.66|
705.86|

37215
1673.63
1850.01

1878.00
398.19

35? 01I
1363.18|
1534.92|
141041

o

T

286.61|
888. 09

319.30|
969.21|

335.20|

1183.22
1192.38
794.48
300.42

713.20
7 1 3 20
797.98
798.03
844.24
846.53
980.56
980.26
746.68

Top Width |
@® |
776.59|
705.48
791.31

406 85
63535,

483.23
724.46 |
770.39 |
777.43
§92.61

329.33
369.23|
383.76

373.73|

342.36

31537
312.21
332.62
324.71
340.83
330.80
361.58
36244
322.89)
317.49

259.43|
259.43
265 96
265 9?.
269 46'
269.63|
284 38
284 34

262,03

Froude # Chl

0.27
0.41
0.33
041
0.30

5%
0.19
0.20
0.26

1029

0.27
0.20
0.20
0.29
0.31

10.30
043
037
0.59
0.39
0.64
0.40
040
0.34
0.51

0.28
0.28
0.39
0.39
0.42
042
0.46
0.46
034



HEC-RAS River: Stream Reach: 1 (Continued)

Reach

River Sta
1697.33*

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

1234.04*
1234.04"
1234.04*
1234.04*
1234.04*
1234.04*
1234.04"
1234.04*
1234.04*
1234.04*

1000

11000

1000
1000

11000
11000

1000

11000

1000
| 1000

Profile
dyenopping

‘10 Yr
10 Yr
50 Yr
50 Yr

100 T

100 Yr
Enn vr
500 Yr
Overtoppmg

Overtopping

1O Yr
10 ¥r
50 Yr

50 Yr

100 Yr

100 Yr

500 Yr

500 Yr
Overtopplng
Overtopping

10 Yr

{10

50 Yr

50 Yr

100 Yr

100 Yr

500 Yr

500 Yr
Overtoppmg
Qvertopping

Plan

Existing

UnconExist

| Existing
UnconEviet
_|Existing

| UnconExist

l Existing
|

| UnconExist

r Existing

| UnconExist o

f Existing
Existing
Existing

Existing

| Unconxist

Existing

Existing
UnconEmsl

: UnconExlst
_ |Existing

Existing _ -
UnconExist

: UnconEmét :
|Existing

: UnconExrst ;
UnconExist

UnconExist

UnconExist _'_

_ |Existing
_ | UnconExist

~ 3160.00|
171000

Q Total
(cfs)
1710.00

1370.00
1370.00
2110.00
1211000
2420.00

2420.00
2180 0N

2160.00
S50
1710.00

13?0 00|
1370.00,
2110.00|
2110.00|
2420.00|
2420.00 |
3160.00
3160.00
1710.00
1710.00

1370.00
1370.00
2110.00
12110.00
2420.00
242000
3160.00

1710.00

Mln Ch El |
457 39!
|

1456.80
456.80 |
456,80,
456.80
456.80
4§§l§ué
ARR AN
456.80
456.80 |
456.80 |

456.75

856051

456.75
456.75
45675
456.75

456,75
455 19
456.75
45151

456.70,
456.70.
456.70
456,70,
 456.70|
456.70|
456.70
456.70|

456.70

45670/

W, S Elev
465 04

46473
464.73

Cr_i_i_ ws.
(LA

464.80

464.80,

46482

40483

AR4 OF
464.95
464.76
464.76

46471
464.71
464.75

484.75

464.75
464.76
464.81
464.81
464.73
464.73

46470

460.76
460.76

461.60
146176
461.76
46215
- 462.15

461.06

461.60|

461.06)

EG. Elev.
M)
465.28

464 91

E.G. Slope

UL S
0.001251

0.000830
0.000830
~ 0.001874
0.001874
0.002433
0.002407
0 003770
0.003779
0.00125%
0.001267

0.000298 | |
0.000298 |
0.000689| '

0.000691]
0.000906 |
0.000899 |
0001439]
0.0014851
0.000459
0.000459 |

0.000139)|
0.000139
" 0.000331
0.000331
0.000435
0.000435
0.000742
0.000742
0 00021 ?

0000217'

Vel Chnl | Flow Area
s | sam
483 746.44|
4.05 677.15
4.05 677.15
613 69123
613 691.23
_7.00 694.95
6.97 698.09
882/ 72294
883 722.22|
5.02 683.14)
5.02 682.91
252|  1139.13
252 113913
384 1150.90
384 1149.70
440, 1150.90
439 1154.42
566/ 117005
567|  1168.72
313, 1144.81
313, 114464
| |
175 165756
175| 165761
269, 1657.61
269 165761
309 165761
309 1657.61
403/ 165761
403 165761
218 1657.61)
218 1657.61

(ft) [
262.01|

i

209.56
209.56
210.46
210.46

316.74|

31667|_

316 74
316.93|
317.76 |
317.69,
316_.41 5'
316.40

408.28
408.28
408.28
408.28
408.28
408.28
408.28
408.28
408.28
408.28

~Top Width | Froudé_#(ih!

0.34

0.28
0.28

042

0.42

048

0.48
0.60
0.60
0.35
0.35

0.17
0.17
0.26
0.26
0.30

030

0.39
0.39
0.21
0.21

0.12
012
0.18
0.18
0.21
0.21
0.28
0.28
0.15
0.15



HEC-RAS Plan: Existing River: Stream Reach: 1

_Reach | RierSta |  Profle | EG.US | MinElPrs | BROpenArea | PrsSOWS | QTotal | MinElWeirFlow | QWeir | DeltaEG | BROpenVel | WrFiw Area
: } o 1 L/ B N ) i 1 L. P (- J (/) © | @ | (W | b
" 2000 10 Yr | 466.19 464.74 257.42 46597 137000  466.71 | 04| 5.32 _
11 2000 50 Yr ' 467.18| 4474 28742 | 211000 __46671) 92477 042] 4.60 434.68
[ ~ |2000 100 Yr | 46743 464.74| 257.42 | 242000 466.71  1507.26, 0.20] 355 621.15
1 {2000 DONE .. ) 46152 504.741 2 42 | 316000 466.71) 175940 052 544 699.54
H 2000 Overtopping | 466.72 464.74| | 257.42 710,00 466.71, 21369 0.52 5.86| 136.14




BRIDGE OPENING AREA CALCULATIONS

IL 71 OVER INTERMITTENT STREAM
SN 050-0030

LASALLE COUNTY

IDOT DISTRICT 3

EXISTING BRIDGE OPENING - Ate fLoww =

ELEV. STATION CALCULATIONS
991.3  464.74

991.3 457.2 -453222.4 460696.8 _ _
995.7 458.1 -454114.5 455234 Submecr  pree  fon
1000 458.3 -456329.3 458100 _ ' I

1004.3 458.5 -458500 460270.7 Her ot z2'-¢!

1008.7 458.7 -460672.4 462489

1014.7 459.4 -463396.8 465442.9

1017.3 460.7 -467472.3 467347.6 A Greont el @ Fie YO,

1021.7 460.6 -468568.4 470697.2 .
1026 460.5 -470492.9 472575.6 S

1030.3 460.3 -472267.8 474453.2

1032.9 460.1 -474041 475443.9 _

1040.7 458.7 -473791.2 478826.1 Hocic (ot af- o1 WCs)= A& 5
1040.7  464.74 -483654.9 477369.1 ' ' :
991.3  464.74 -483654.9 460696.8

-6540179
6539643
AREA = 268.1 SQ. FT.

OO0 0DO0O0DO000D00000C0O0O0C0O0O00O0O0DO0O00C OO0 O0O0OO0OO0
0O0000000000000C000000D0 000000000000 0O0
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IL71.rep

HEC-RAS Vversion 3.0.1 wMmar 2001
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Ssecond Street, Suite D
pavis, California 95616-4687
(916) 756-1104

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XOOXKX XXXX X XXX XXXX HOXXXKX XXX
X X X X X X X X X
X X X X X X X X X X
X LG 0.9.9.9.9.¢ XXXX X X X X XXXXX

PROJECT DATA o )
Project Title: Illinois Rt2. 71 Over Intermitent Stream

Project File : IL71.prj

Run Date and Time: 10/22/2002 3:08:51 PM
Project in English units

Project Description:

ITl1inois 71 over Intermittent Stream
Lasalle County, IL

PLAN DATA

Plan Title: Proposed Brid%e - Spill1-Thru Abut
Plan File : s:\struct\1212001wo#3IDOTD3\Hydraulics\IL71.p06

Geometry Title: Proposed Bridge - Spill-AThru Abut
Geometry File : s:\struct\1212001wOo#3IDOTD3\Hydraulics\IL71.g04

Flow Title : Flow Data - Proposed Bridge
Flow File ¢ s:\struct\1212D01wo#3IDOTD3\Hydraulics\IL71.f03

Plan Summary Information:

Number of: Cross Sections = 11 Mulitple Openings = 0
Culverts = 0 Inline weirs = 0
Bridges = 1

Computational Information

water surface calculation tolerance = 0.01
Ccritical depth calculaton tolerance = 0.01
Maximum number of interations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation_Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regine: Subcritical Flow
FLOW DATA

Flow Title: Flow Data - Proposed Bridge
Page 1



IL71.rep
Flow File : s:\struct\1212C01wo#3IDOTD3\Hydraulics\IL71.f03

Flow Data (cfs)

River Reach RS 10 vr 30 vr 50 yr
100 vr 500 vr Overtopping

Stream i 3000 1370 1830 2110
2420 3160 1935

Boundary Conditions

River Reach Profile Upstream
Downstream

Stream 1 10 vr Normal S = .001039 Known
WS = 464.7

Stream 1 30 vr Normal S = .001039 Known
WS = 464.7

Stream 1. 50 yYr Normal s = .001039 Known
WS = 464.7

Stream 1 100 vr Normal s = .001039 Known
WS = 464.7

Stream 1 500 yr Normal S = .001039 Known
WS = 464.7

Stream 1 overtopping Normal S = .001039 Known
WS = 464.7

GEOMETRY DATA

Geometry Title: Proposed Br-dge - Spill-AThru Abut
Geometry File : s:\struct\1212D01wo#31IDOTD3\Hydraulics\IL71.g04

CROSS SECTION RIVER: Stream
REACH: 1 RS :
INPUT
Description: 1000' Upstream
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
650 470 895  468.7 985  465.9 995 461.3 1000 460.5
1006  461.3 1016  465.5 1115  467.5 1210 467.6 1400 470
Manning's n values num= 3
sta n val Sta n val Sta n val
650 .065 985 .035 1016 .065
Bank sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
985 1016 250 250 250 e “3
CROSS SECTION RIVEE: Stream
REACH: 1 RS: 2750.%
INPUT
Description:
Station Elevation Data num= 17
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

700 469.25 760.19 4€8.71 909.53 466.83 986.5 464.7 994.38 460.59
995.5 460.23 1000 459.55 1004.04 460.01 1007.88 461.17 1013.73 463.59
1021 465.65 1118.07 4€6.22 1126.45 466.3 1227.63 466.31 1250.94 466.44

1325.39 467.58 1430 4€9.25
Page 2



IL71.rep

Manning's n values numn=
sta n val Sta n val Sta n val
700 .065 986.5 .035 1021 .065
Bank Sta: Left Right Lengths: Left Channel Right
986.5 1021 250 250 250
CROSS SECTION RIVER: Stream
REACH: 1 RS: 2500
INPUT
Description:
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta
750  468.5 800  467.8 988  463.5 995
1005 459.1 1017 464 1026  465.8 1129
1349 466.4 1460 468.5
Manning's n values num= 3
Sta n val sta n val Sta n val
750 .065 988 .035 1026 .065
Bank Sta: Left Right Lengths: Left Channel Right
988 1026 500 415 365
CROSS SECTION RIVER: Stream
REACH: 1 RG: 2100
INPUT
Description: 100" Upstream
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta
365  467.5 557  466.3 787  465.2 989
1000 458.1 1008 459 1016  462.5 1066
1186 468
Manning's n values num= 3
sta n val Sta n val Sta n val
365 .065 989 .035 1016 .065
Bank sta: Left Right Langths: Left channel Right
989 1016 87 105 163
Ineffective Flow num= 2
Sta L Sta R Elev Parmanent
888 F
888 F
CROSS SECTION RIVER: Stream
REACH: 1 RS: 2025
INPUT
Description: 100' Upstream
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta
365  467.5 557  466.3 787 465.2 982.6
1038.4 458 1049.4  463.5 1066 465 1141
Manning's n values rum= 3
sta n val Sta n val Sta n val
365 .065 982.6 .035 1049.4 .065
Bank Sta: Left Right Lengths: Left Channel Right
982.6 1049.4 50 50 50
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
888 F
888 F
BRIDGE RIVER: Stream
REACH: 1 rRS: 2000

Page 3

Coeff Con}r.

Elev Sta
459.3 1000
465.1 1270

Coeff Contr.
il

Elev Sta
461.9 991
465 1141

Coeff Contr.

o3
Elev Sta
463.5 993.6
466.7 1186

Coeff Congr.

Expan.
.3

Elev
458.6
465

ExXpan.
=3

Elev
458.9
466.7

Expan.

Elev
458
468

Expan.
.5



IL71.rep

INPUT

Description:

Distance from Upstream XS = 1.75
Deck/Roadway Width = 47.167
weir coefficient = 2.6

Upstream Deck/Roadway Coord nates
num= 19

Sta Hi cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
150 466.14 250 465.89 350 465.81
450 465.88 550 465.88 650 466.13
750 466.45 850 466.55 950 466.87
982.6 466.9 464.9 1000 466.93 464.9 1049.4 466.8 464 .9
1150 466.75 1250 466.64 1350 466.53
1450 466.48 1550 466.46 1850 466.47
1950 466.78
Upstream Bridge Cross Section Data
Sstation Elevation Data nuin=
Sta Elev Sta zlev Sta Elev Sta Elev Sta Elev
365 467.5 557 456.3 787 465.2 982.6 463.5 993.6 458
1038.4 458 1049.4 453.5 1066 465 1141 466.7 1186 468
Manning's n values nun= 3
Sta n val Sta n val Sta n val
365 .065 982.6 .035 1049.4 .065

Bank Sta: Left Right coeff Contr. Expan.
982.6 1049.4 .3 =5

Ineffective Flow nums= 2
sta L Sta R Elev Permanent
888 F
888 F
Downstream Deck/Roadway Cocrdinates
num= 19
sta Hi Cord Lo Cord Sta Hi cord Lo Cord Sta Hi Cord Lo Cord
150 466.14 250 465.89 350 465.81
450 465.88 550 465.88 650 466.13
750 466.45 850 466.55 950 466.87
982.6 466.9 464.9 1000 466.93 464.9 1049.4 466.8 464.9
1150 466.75 1250 466.64 1350 466.53
1450 466.48 1550 466.46 1850 466.47
1950 466.78
pownstream Bridge Cross Section Data
station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Ssta Elev Sta Elev
935 467 941  466.6 978 463.9 981 463.7 982.6 463.5

993.6 458 1038.4 458 1049.5  463.5 1112 463.1 1211 462.3
1261  464.3 1318  467.1 1363  468.5

Manning's n values num= 3

sta n val sta n val sta n val

935 .05 982.6 .035 1049.5 .08
Bank Sta: Left Right Coeff Contr. Expan.

982.6 1049.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Parmanent

888 F
888 E

2 horiz. to 1.0 vertical
92 horiz. to 1.0 vertical
.95

Upstream Embankment side slope

pownstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Ener?y head used in spillway design
Spillway heiﬁht used in design

weir crest shape

mmomownnn

Broad Crested
age 4
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Number of Abutments = 2
Abutment Data
Upstream num= 2
Sta Elev Sta zlev
982.6 463.5 993.6 458
Downstream num= 2
Sta Elev Sta =lev

982.6 463.5 993.6 458

Abutment Data

Upstream num= 2
Sta Elev Sta Elev
1038.4 458 1049.4  463.5
Downstream num= 2
Sta Elev Sta Elev
1038.4 458 1049.4  463.5
Number of Piers = 1
Pier Data
Pier Station Upstream= 1016 Downstream= 1016
Upstream num= 2
width Elev width  Elev
2.5 450 2.5 480
Downstream num= 2
width Elev width Elev
2.5 450 2:5 480
Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Energy
Momentum cd = 2
yarnell Kval = 1.25
W.S. Pro Method
W.S.Pro Data
Left Embankment
el of the top of the embankment = 466.93
E1 of the toe of the abutment = 458
Right Embankment
el of the top of the embankment = 466.93
E1 of the toe of the abutment = 458

Abtument Type
slope of abutments
Top with of embankment
Centroid station of bridge opening
wing wall Type
width
Angle
Radius
Guide Banks Type
Length
offset
Angle

g Sloping abutments and sloping embankments
46.5

1000

No wing walls present

10

45

No Guide Bank present

| [ (s R T I}

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow
Submerged Inlet Cd
submerged Inlet + Outlet Cd
Max Low Cord

nown
[o.4]

Additional Bridge Parameters
Add Friction component to Momentum
Do not add weight ccmponent to Momentum
class B flow critical depth computations use critical depth
page 5



inside the bridge
Criteria to check for

CROSS SECTION RIVER:
REACH: 1 RS:
INPUT

Description: 100' Downstream

IL71.rep
at the upstream end )
pressure flow = Upstream energy grade line

Stream
1975

Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta
935 467 941  466.6 978  463.9 981 463.7 982.6
993.6 458 1038.4 458 1049.5  463.5 1112 463.1 1211
1261  464.3 1318 467.1 1363  468.5
Manning's n values num= 3
Sta n val sta n val Sta n val
935 .05 982.6 .035 1049.5 .08
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr.
982.6 1049.5 88 105 162 3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
888 F
888 F
CROSS SECTION RIVER: Stream
REACH: 1 R5: 1900
INPUT
Description: 100' Downstrean
Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta
935 467 941 166.6 978  463.9 981 459.6 991
1000 458 1012 458.8 1016  463.8 1112 463.1 1211
1261 464.3 1318 467.1 1363  468.5
Manning's n values num= 3
sta n val Sta n val Sta n val
935 .05 978 .035 1016 .08
Bank sta: Left Right Lengths: Left Channel Right coeff Contr.
978 1016 190 190 222.94 .3
Ineffective Flow num= 2
sta L Sta R Elev Fermanent
888 F
888 -
CROSS SECTION RIVER: Stream
REACH: 1 FS: 1697.33*
INPUT
Description:
Station Elevation Data num= 19
sta Elev Sta Elev Sta Elev Sta Elev Sta
945.13 466.39 950.07 466.18 962.83 465.59 0980.53 462.43 982.82
983.19 459.22 992.04 458.28 1000 457.39 1012.38 458.71 1013.59
1016.51 463.09 1096.81 462.34 1127.67 462.04 1179.62 462.23 1188.19
1221.44 464.59 1245  466.2 1269.12 467.1 1306.76 468.09
Manning's n values num= 3
Sta n val Sta n val Sta n val
945.13 .05 980.53 .035 1016.51 .08
Bank sta: Left Right _engths: Left Channel Right Coeff Contr.
980.53 1016.51 190 190 222.94

CROSS SECTION
REACH: 1

INPUT

RIVER: Stream
RS: 1500

pPage 6

Elev
463.5
462.3

Expan.

Elev

458.8
462.3

Expan.

Elev

459.54

459.53
462.5

Expan.
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Description: 500" Downstrean

Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev
955  465.8 969  465.7 983 461
1014  458.8 1017 462.4 1107  461.3
1252  467.7
Manning's n values num= 3
Sta n val sta n val Sta n val
955 .05 983 .035 1017 .08
Bank Sta: Left Right Lengths: Left Channel
983 1017 257.98 250
CROSS SECTION RIVER: Stream
REACH: 1 RG: 1234.04%
INPUT
Description:
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev
911.91 466.81 943.93 465.91 944.27 465.89
081.45 458.75 1000 456.75 1020.13 458.65
1107.62 460.61 1145.61 460.88 1177.75 461.47
1273.51 465.23 1300.06 467.15 1340.83  467.7
Manning's n values num= 3
sta n val Sta n val Sta n val
911.91 .05 976.62 .035 1024.45 .08
Bank Sta: Left Right Lengths: Left Channel
976.62 1024.45 257.98 250
CROSS SECTION RIVER: Stream
REACH: 1 Rs: 1000
INPUT

Description: 1000' Downstream

Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev
874 467.7 922 466.1 971 461.1
1028 458.7 1031  460.9 1133 459.7
1369 467.2 1419 467.7
Manning's n values num= 3
Sta n val Sta n val Sta n val
874 .05 971 .035 1031 .08
Bank Sta: Left Right coeff Contr. Expan.
971 1031 B | 3
SUMMARY OF MANNING'S N VALUES
River:Stream
Reach River S5Sta. nl
1 3000 .065
1 2750.% .065
1 2500 .065
1 2100 .065
1 2025 .065
1 2000 Bridge
1 1975 .05
1 1900 .05
1 1697.33* .05
1 1500 .05
1 1234.04%* .05

Sta
985
1156

Right
167.09

Sta
976.62
1022.08
1211.58

Right
167.09

Sta
977
1219

n2

.035
.035
.035
.035
.035

.035
.035
.035
.035
.035

Page 7

Elev Sta Elev
458.9 1000 456.8
462.3 1202 466.7

Coeff Contr. Expan.

i i .3

Elev Sta Elev

461.05 979.37 459.37
459,51 1024.45 461.6
461.69 1250.32 462.95
Coeff Contr. Expan.

o .3

Elev Sta Elev
458.8 1000 456.7
461.2 1308 461.1

n3

.065

.065

.065

.065

.065

.08
.08
.08
.08
.08
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1 1000 .05 .035 .08

SUMMARY OF REACH LENGTHS

River: Stream

Reach River Sta. Left Channel Right

1 3000 250 250 250
1 2750.% 250 250 250
1 2500 500 415 365
1 2100 87 105 163
1 2025 50 50 50
1 2000 Bridge

1 1975 88 105 162
1 1900 190 190 222.94
1 1697.33* 190 190 222.94
1 1500 257.98 250 167.09
1 1234.04* 257.98 250 167.09
1 1000

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Stream

rReach River Sta. contr. Expan.

1 3000 ol 3
1 2750.% .1 3
1 2500 s, 3
1 2100 23 5
1 2025 .3 5
1 2000 Bridge

1 1975 3 5
1 1900 .3 5
1 1697.33* .1 3
1 1500 sk 3
i, 1234.04% =] 3
1 1000 . 3
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»
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800 1400
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Elevation (ft)

466 |

462 |
460

458 |

0 500

lllinois Rte. 71 Over Intermitent Stream

1..

g

1000

Main Channel Distance (ft)

Plan:

1500

1) PropSpill

' WS Overtopping i

Ground I
i)

2000 2500




HEC-RAS River: Stream Reach: 1

| W.S. Elev
Cm

© 466.59

 467.80

. Reach River Sta. Profile Plan | QTotal | MinChEl
@ N O N R { E
| |3000  \10Yr _ |UnconProp | 1370.00]  460.50|
" 3000 10Yr ___|PropSpill | 1370.00] 46050
i 000 |sovr | UnconProp 211000, 46050
" 3000  |(50Yr PropSpill 2110.00 460.50
[1 3000 100 Yr UnconProp 2420.00 460, 50|
B 13000 100 Yr PropSpill 242000  460. s'b."
B 3000 500 Yr \UnconProp ~ 3160.00 460.50|
1 3000 1500 Yr |PropSpill 3160.00] 46050
" 3000 ‘Overtopping | UnconProp 1935.00, 460.50
1 13000 (Overtopping | PropSpill 193500 46050,
| E i . !
K 27505 10Yr  |UnconProp 1370.00 45955/
1 2750 1or |Propspil | 137000  459.55|
" | 27507 50 Yr UnconProp |  2110.00) 45955
K 2750." 50 Yr PropSpill | 211000 459.55)
" 2750. 100 Yr |UnconProp | 2420.00| 459.55]
1 2750.* 100 Yr \PropSpill | 242000 45955
[ 2750." 500 Yr |UnconProp | - 3160 00 1 459.55
£ 2750." 1500 Yr ~ |PropSpil | 3160.00  459.55
1 2750.* \Overtopping | UnconProp 193500 45955
1 2750." Overtopping PropSpill 1935.00 459.55
1 2500 10w UnconProp 1370, 00' 45860
1 12500 10 vr PropSpill__ 1370.00, 45860
1 2500 50 Yr. UnconProp | 2110.00| 45860
£ 2500 50 Yr | Propspil 2110.00 458.60
1 12500 100 Yr UnconProp 2420.00 458.60
i 2500 [100¥r PropSpil | 242000 45860
|1 12500 500 ¥r «ojUnconkrop: .. ... SID000) 4501 59-
|1 2500 500Yr  |PropSpil | 3160.00 458.60
|1 2500 Overtopping  UnconProp | 1935.00 458.60
|1 2500 | Overtopping | PropSpil 193500  458.60
| .
E 2100 oY 'UnconProp . 1370.00 458.10|
K 2100 10Yr PropSpill | 137000| 45810
E 2100 50 Yr UnconProp | 211000,  458.10|
1 2100 50 Yr PropSpill | 211000 458.10|
1 2100 {100 vr | UnconProp - 2420.00| 458.10
Backulase © B Arzord ZI0O
/0 yz 465,73 = oS 0. 20"
S Yipla 77« Hele 23 T 2 7 Pyt

He7. 2 — Hbl- 20 = .90

467.65|

 467.64)
- 468.30

i

468.44

Critw.s.
®

467.01,

468.27)

463_90‘5."" g

468.89
468.17
468.10

466.62
467.28

Jjerail .

467.54

468.09
468.16
467.12
bl

46613u

466.33|

466.98
467.42
467.25)
467.61|
467.79
46787
466,80,

467.17

465.37
455 73|

466.03|

466.77
466.31|

463.85

4_64_-6_3‘

| as9.14
468.50

 467.36

EG.Elev |

(f)

46840,

468.40
469.14

469.38 '.
469.38
_469.91
469.91
468 99
468.99/

467.36
468.02
468.08
468.24
468.30
468.70|
467.89

467.92)

: i
466.43

456.55 |

467.20

46755 _
- 0.001666 |

46563

465.95|
466.39
467 04

46667

EG.Slope |

(fUft)
 0.003939
~ 0.004334

0.004764

0004603:_. S

0.004883
0.005210

0005263

0.004223
0.004595|

0.004486 |

0.004311|
0.004413
0.003044

0.004168|

 0.003049
0.003693
0.003432|
0.004541
0.003422

0. 002315
0.001741

0.001752

0. 001049

0.001117
0001579
0.001465
0.001831
10001165

0. 001153

©0.002000|
0001284
0.002005 |

4
.05

_Vel Chal
_(s)

0003855 747

7.54
8.59
.91

926

10.06|

10.10
8.35
8.63

753

742

8.20,
7.07,

823

7.26
8.26
802

7.28

536

478
5.22
4.26
527

450

5.45
Al
5.22

|
6.38
5.48
6.56

905

i

 5.15|

Flow Area
(sg ft)

33127

325.98
540.28|
510.75
610.99
530.92

777.26|

772.52|
49469
469.60|

323.38
1333.85
585.98
kel 48
705.94

83231,
987.72

1023.53
519.13
614.11

580,66
673.15
1005.61
1255.21
1158.42|
1372.00
148287
163090
91257

11462

618.45
541.19
891.29

757.63|

104155

Top Width ' Froude # Chl
o -
28573 0.58
263.67 059
358.01| 063
348.71) 066
379.36 0.66
373.43| 067
456.05| 0.70
453.25| 0.71
34355 0.62
335.32, 065
34261 0.62
345.69 061
43134 063
474.62 053
469.87 062
506.74 0.53
548.58 059
557.78 0.57
408.29 0.64
440,67 0.56
460.68 0.44
480.36 0.39
543.34 0.40
586.03 031
569.86 039
604.97 0.32
622.42 0.39
631.78 037
526.55 0.40
562.39 0.33
331.24 037
423.07 033
497.89 043
661.74 035
568.64 0.44



HEC-RAS River: Stream Reach: 1 (Continued)
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HEC-RAS River: Stream Reach: 1 (Continued)
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Reach
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BRIDGE OPENING AREA CALCULATIONS
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EXHIBIT 5

SCOUR ANALYSIS



Pier Scour

Input Data

Results

Abutment Scour

Input Data

Resuilts

All piers have the same scour depth

Pier Shape:

Pier Width (ft):
Grain Size D50 (ft):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:
Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (ft):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Station at Toe (ft):

Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):
K2 Skew Coef:

Projected Length L' (ft):
Avg Depth Obstructed Ya (ft):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):
QelAe = Ve:
Froude #:
Eqguation:

N

-

Round nose
2.50
0.06000
8.48
333
1.00
0.00
47.17
1.00
1.10
0.10000
1.00

4.24
0.20
CSU equation

Left Right
991.10 1041.13
991.10 1011.13
566.72 144,72
9.48 8.09
0.82 - Vert. with wing walls
90.00 90.00
1.00 1.00
566.72 144.72
1.96 2.05
1063.93 337.03
1111.36 296.35
31.36 9.22
0.00 1.14
0.17 0.14
HIRE Froehlich



Pier Scour

Input Data

Results

Abutment Scour

Input Data

Results

All piers have the same scour depth

Pier Shape:

Pier Width (ft):
Grain Size D50 (ft):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:
Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (ft):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Station at Toe (ft):

Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):
K2 Skew Coef:

Projected Length L' (ft):
Avg Depth Obstructed Ya (ft):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq f):

Scour Depth Ys (ft):
QelAe = Ve:
Froude #:

Equation:

Round nose
2.50
0.06000
8.72
3.54
1.00
0.00
4717
1.00
1.10
0.10000
1.00

4.37
0.21
CSU equation

Left Right
991.10 1041.13
991.10 1011.13
603.81 152.74
9.72 8.32
0.82 - Vert. with wing walls
90.00 50.00
1.00 1.00
603.81 152.74
2.07 247
1263.13 395.10
1247.04 330.83
32.66 9.85
0.00 1.19
0.18 0.14
HIRE Froehlich

ez



Pier Scour

Input Data

Results

Abutment Scour

Input Data

Results

All piers have the same scour depth

Pier Shape:

Pier Width (ft):
Grain Size D50 (ft):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:
Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (ft):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Station at Toe (ft):

Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):
K2 Skew Coef:

Projected Length L' (ft):
Avg Depth Obstructed Ya (ft)
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):
Qe/Ae = Ve:
Froude #:

Equation:

=y Fif IORA D 6GE 8 A7
Round nose
2.50
0.06000
8.75
4.57
1.00
0.00
4717
1.00
1.10
0.10000
1.00
4.87
0.27
CSU equation
Left Right
991.10 1041.13
991.10 1011.13
615.92 155.36
9.75 8.36
0.82 - Vert. with wing walls
90.00 90.00
1.00 1.00
615.92 155.36
2.10 2.20
1666.73 519.25
1293.19 342.49
35.64 11.18
0.00 1.62
0.23 0.18
HIRE Froehlich



Pier Scour

Input Data

Results

Abutment Scour

Input Data

Results

— 2

All piers have the same scour depth

Pier Shape:

Pier Width (ft):
Grain Size D50 (ft):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:
Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (ft):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Station at Toe (ft):

Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):
K2 Skew Coef:

Projected Length L' (ft):
Avg Depth Obstructed Ya (ft):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):
Qel/Ae = Ve:
Froude #:

Equation:

Round nose
2.50
0.06000
7.82
4.85
1.00
0.00
4717
1.00
1.10
0.10000
1.00

4.92
0.31
CSU equation

Left Right
991.10 1041.13
991.10 1011.13
488.18 127.14
8.82 7.42
0.82 - Vert. with wing walls
90.00 90.00
1.00 1.00
488.18 127.14
1.75 1.81
616.44 337.88
852.43 229.50
33.44 9.49
0.00 1.47
0.25 0.19
HIRE Froehlich



Pier Scour

Input Data

Results

Abutment Scour

Input Data

Results

All piers have the same scour depth

Pier Shape:

Pier Width (ft):
Grain Size D50 (ft):
Depth Upstream (it):
Velocity Upstream (ft/s):
K1 Nose Shape:
Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (ft):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Station at Toe (ft):

Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):
K2 Skew Coef:

Projected Length L' (ft):
Avg Depth Obstructed Ya (ft):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):
Froude #:
Equation:

(2 e s DiabheE - &r o
»SET= / 2U Venre

Round nose
2.50
0.06000
8.78
3.35
1.00
0.00
4717
1.00
1.10
0.10000
1.00

4.27
0.20
CSU equation

Left Right
982.57 1049.50
988.97 1016.10
507.27 127.35
3.28 3.27
0.55 - Spill-through abutment
90.00 90.00
1.00 1.00
507.27 127.35
1.78 1.73
T27.79 279.28
902.88 219.80
5.63 5.56
0.08 0.08
HIRE HIRE

LOCA )



Pier Scour

Input Data

Results

Abutment Scour

Input Data

Results

All piers have the same scour depth

Pier Shape:
Pier Width (ft):

Grain Size D50 (ft):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:
Pier Length (ft):
K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (ft):
K4 Armouring Coef:

Scour Depth Ys (ft):

Froude #:
Equation:

Station at Toe (ft):
Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):

K2 Skew Coef:

Projected Length L' (ft):

Avg Depth Obstructed Ya (ft):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):

Froude #:
Equation:

P e S N
I i &

— A0 R
F

Round nose

2.50

0.06000

9.17

343

1.00

0.00

4717

1.00

1.10

0.10000

1.00

4.33

0.20

CSU equation

Left Right
982.57 1049.50
988.97 1016.10
577.78 142.60
3.67 3.66
0.55 - Spill-through abutment
90.00 90.00
1.00 1.00
577.78 142.60
1.98 1.96
117082 284.51
1141.98 279.28
6.36 6.29
0.08 0.08
HIRE HIRE

Floca



Pier Scour

Input Data

Results

Abutment Scour

Input Data

Results

All piers have the same scour depth

Pier Shape: Round nose
Pier Width (ft): 2.50

Grain Size D50 (ft): 0.06000
Depth Upstream (ft): 9.16
Velocity Upstream (ft/s): 4.51

K1 Nose Shape: 1.00

Pier Angle: 0.00

Pier Length (ft): 4717

K2 Angle Coef: 1.00

K3 Bed Cond Coef: 1.10

Grain Size D90 (ft): 0.10000

K4 Armouring Coef: 1.00

Scour Depth Ys (ft): 4.87
Froude #: 0.26
Equation: CSU equation

Left Right
Station at Toe (ft): 982.57 1049.50
Toe Sta at appr (ft): 988.97 1016.10
Abutment Length (ft): 580.96 143.29
Depth at Toe (ft): 3.65 3.64

K1 Shape Coef:

0.55 - Spill-through abutment

Degree of Skew (degrees): 90.00 90.00
K2 Skew Coef: 1.00 1.00
Projected Length L' (ft): 580.96 143.29
Avg Depth Obstructed Ya (ft): 1.99 1.97
Flow Obstructed Qe (cfs): 1534.26 373.01
Area Obstructed Ae (sq ft): 1153.49 282.12
Scour Depth Ys (ft): 6.90 6.85
Froude #: 0.10 0.10
HIRE HIRE

Equation:

~

\

e



Pier Scour

Input Data

Results

Abutment Scour

Input Data

Results

All piers have the same scour depth

Pier Shape:

Pier Width (ft):
Grain Size D50 (ft):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:
Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D30 (ft):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Station at Toe (ft):

Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef.

Degree of Skew (degrees):
K2 Skew Coef:

Projected Length L' (ft):
Avg Depth Obstructed Ya (fi):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):
Froude #:
Equation:

Or0b6E - oOverTs NG

Round nose
2.50
0.06000
8.49
4.07
1.00
0.00
47.17
1.00
1.10
0.10000
1.00

4.62
0.25
CSU equation

Left Right
982.57 1048.50
988.97 1016.10
472.49 118.43
2.99 2.98
0.55 - Spill-through abutment
90.00 90.00
1.00 1.00
472.49 118.43
1.69 1.63
650.07 260.55
796.40 193.03
5.86 5.81
0.12 0.11
HIRE HIRE

o



EXHIBIT 6

SURVEY NOTES
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EXHIBIT 7

COMPUTER DISK



